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Universal Motors 


Balancing cost against perform- 

ance in selecting type of wind- 

ing, rating, speed control method, ae 

commutator and bearing design — 

for small a-c, d-c motors, =< Flexible Cords 
Types of construction recognized 
by Underwriters’ Laboratories for 
attachment cords and service 
conditions for which each type 
is considered acceptable. 


Flame Resistant Acetate 


Properties, production methods 

and design suggestions for new 

cellulose acetate with improved 

flame resistance and dimensional 

stability characteristics. Plaster Mold Castings 
Advantages, limitations and de- 
sign suggestions for the precision 
casting method for parts made 
from copper, copper-base and 
various aluminum alloys. 


Voltage Stabilizers 


Performance and operating prin- 
ciples for magnetic, electronic 
and servo-mechanical types for 
use on equipment requiring a 


constant voltage power supply. Sicha 
— PPI Line Voltage The Industrial Horizon______ Page 222 


Today's Product Designs Page 98 
New Materials and Parts —Page 132 
Manufacturers’ Literature Page 157 


Guide to Buying_______ Page 278 
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The Cord 
On Your Product 


CORDITIS-FREE CORDS 


"Belden sez 
FOR INDUSTRY 





ey 
se 


Because they keep dirt out 
and grease in, these bear- 
ings make home appliances 
work better .. . last longer 
Ask for Booklet ‘Sealed 


TR OMe eee 


NEW DEPARTURE + Division of GENERAL MOTORS + BRISTOL, CONNECTICUT 
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If your design problem is that of finding a frac- 
tional horsepower motor, investigate the Bodine 
Type U motor. Attractive and compact—1/20 
or 1/15 hp at 1725 rpm, or 1/30 hp at 1125 rpm 
—it is especially designed for continuous opera- 
tion of small mechanical devices such as office 
machines and circulating pumps. 


CONSTRUCTION FEATURES 


A handsome, gray hammered-effect enamel fin- 
ish makes the Type U motor attractive. Generous 
oil reservoirs around sleeve bearings, resilient, 
rubber mounting rings, and thermal overload pro- 
tection, contribute to the high efficiency and quiet 
operation of this motor. 


RAPID DELIVERY NEW FILBEN RECORD PLAYER 
Type U motors are available on large quantity The new Filben “Maestro” record player 
orders, in standard construction, including resilient incorporates many improvements over pre- 
mounting. This combination makes low price and vious instruments of this type. A Bodine 
rapid delivery possible. Bodine Electric Company, Type U motor was chosen to operate the 


° ° oa record selector unit, to assure an operating 
2256 West Ohio Street, Chicago a2; Illinois. mechaniem with satisfactory, trouble-free serv- 


ice, as attractive to the owner as the aluminum- 
plastic-walnut exterior is to the user. 


BODINE socsieower mc 
HORSEPOWER MOTORS 
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ACTUATORS 
Designed feu POWER 


For maximum power, reliable operation and efficient 
performance, specify Phil-trol Actuators. Exclusive de- 
sign features incorporated in one-piece solid frame 
construction make Phil-trol Actuators strong, durable 
units for a wide range of solenoid uses. 


BRASS GUIDE TUBE 






con 4 
re .007" AIR GAP 


CON FORM 





Outstanding construction features include: One-piece 
1/8” iron frame, dovetailed and staked into end plate 
for a secure bond and extra strength; Plunger and 
plunger stops are made from specially processed steel 
and are available in three types of end shapes; Stand- 
ard coils are fiber bobbins wound with enameled cop- 
per wire, and impregnated with insulating varnish; 
Entire frame and plunger stop are cadmium plated 
and plunger is chrome plated for smooth operation. 


Five standard sized Phil-trol Actuators are available 
in either A. C. or D. C. desired voltage. Designed for 
“pull” application, they may be converted to “push” 
with but slight efficiency loss. 


Phillips engineers, located in cities listed below, will 
be glad to assist you in determining solenoid require- 
ments. Special Phil-trol Actuators are designed to 
specification. 


Send for Phil-trol Actuator Bulletin Phil-trol RELAYS: 


There is a complete line of Phil- | 
trol Relays, all engineered to 
the highest standards, for elec- 


tronic and industrial control, 
signal and traffic control, radio, 
communication, aircraft and 
other applications. Send fornew 
Relay Catalog. 





Relays, Actuators, Solenoids, Contactors, 
Starting Switches, Focus Coils, lon Traps 
and Special Process Control Assemblies. 


PLANT: Joliet, Illinois «© SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, St. Louis, Kansas City, Los Angeles, Toronto 





| 
| 
| 
PHILLIPS CONTROL CORPORATION ¢ 612 N. MICHIGAN AVENUE ¢ CHICAGO 11, ILLINOIS 
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Where positive identifica- 
tion of wires is required. 
Ampyrol offers 12 perma- 
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eg wes 


idiag wiried 
~ Conductor 


switchboard Wile 


Where you —* one large 


ert A wiri 
Space. 

Scien wins 

about half the space 
rubber covered 


hotel aaa 
requires only 
aa 


current pate ae A 


ELECTRICAL MANUFACTURING 
















SPOTLIGHTS A THOUSAND USES FOR 


| USS Ampyrol 


To airplane beacon, the sign on the street, the and other polyvinyl chloride insulations is in the | 
' 


X-ray in a doctor’s office and the myriad lights — method of manufacture. American Steel and Wire 
of the city ... all spotlight possible uses for | Company has developed special processes which 
Ampyrol wire and cable. assure better control at the mill. The resulting 

Ampyrol is versatile. It is chemically inert. product is uniformly high in quality and physical 
Water doesn’t harm it. Sun doesn’t crack it. Oil _ characteristics. 
doesn’t rot it. That’s why you can use it indoors If you have a difficult wiring job, find out about 
or out. U-S-S Ampyrol. Write for complete information 


Ampyrol is unaffected by acids, alkalisand many __ on types and sizes available. 
common solvents. It withstands ozone and does 
not support combustion. It has excellent aging 
qualities and remains flexible without cracking. 

All these features make Ampyrol widely used for 
building wire, switchboards, motor leads, electronic 
devices and ordinary lighting fixcures. 


The chief difference between U-S-S Ampyrol 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


| 
| 
| 
UNITED STATES STEEL EXPORT © AMPANY, NEW YORK | 
| 
| 
| 


Ce 





Where wiring gets splashed 









Where you must increase the capacity of your 





‘lines without tearing up the conduit. Old wiri with cutting oils, acids, alkalis, Where weather or bright sun- 
can often be replaced with Ampyrol lines o grease and coolants. No damage light cracks endear cable. | 
50% to 100% greater capacity. e smooth, Where moisture and mildew are _— results for Ampyrol is imper- Ampyrol will give service. | 
wax-like surface of Ampyrol makes it easy to a problem. Ampyrol does not vious to all these agents. It has excellent aging . 
pull through conduit. absorb moisture — is unaffected istics and remains flexible with- 


by mildew. out cracking. 





xy Ampyrol Wire and Cable 
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WHEN a new product is in 


the design stage, chances are that the first scale models 
will be built of Brass. And why? The answer, in one 
word: WORKABILITY. 

No other metal can approach Brass in this all-impor- 
tant quality. Turn it, spin it, draw it...no matter how 
you work it, Brass behaves beautifully. In fact, Brass 
co-operates so remarkably well with its fabricators that 
intricate parts can often be formed in one operation . . . 
where any other metal would need severa/. And Brass 
pays off the same way, from model to finished product. 

The modern mills here at Bristol have banked nearly 
a century of experience in translating this and other ad- 


vantages of Brass into terms of more different kinds of 
products than could be listed in all the pages of this 
magazine. And we are better staffed and equipped now 
than ever before to translate the advantages of Bristol 
Brass sheet, rod, and wire into new profits for your new 


products. Simply write the Sales Engineering Director 
and say when you want to talk it over. 


Lhe 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Connecticut 


yen 
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15 Park Row, New Yorx City 418 Frick BUILDING, PITTSBURGH, PENNSYLVANIA 


1607 SoutH BROADWAY, DAYTON, OHIO 
616 TEMPLE BUILDING, ROCHESTER, NEw YORK °* 


827 HospiTaAL TRUST BUILDING, PROVIDENCE, RHODE ISLAND 
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OI MITE Resistance “Know-How” 





SA . RHEOSTATS 
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Ree CERAMIC @© POWER 7 t 
NON-SHORTING 






MODEL }il 
Here’s a line of non-shorting, rotary tap switches that combine high current- 
capacity and a largé number of taps, with unusual compactness. Their sturdy 
one-piece ceramic bodies provide permanent insulation, as the ceramic is not 


a 


affected by arcing. The heavy silver-to-silver contacts have a self-cleaning 





action, and (except for Model 111) are totally enclosed and protected. Switch 


se 





eerer Fi 


Rye aes 


shafts are electrically dead—insulated by strong ceramic hubs. A positive cam- 
and-roller mechanism provides ‘“‘slow-break quick-make” action—particularly 





designed for alternating current use. Two or three of these Ohmite tap switches 
can be mounted in tandem to form multiple-pole assemblies. 








































1. Stored flat for shipping room space economy, Wire- 
bounds are quickly and easily assembled. 


3. Packed, the scooter rests snugly in specially notched 
cross pieces nailed to the bottom of the crate. 


“Dealer reactions prove Wirebounds the ideal crate 
for the ‘‘Doodle Bug’’ motor scooter,”’ according to 
G. P. Castner, Vice President and General Manager of 
the Beam Manufacturing Company of Webster City, 
Iowa. ‘‘Merchandise arrives at the point of destination 
ready for immediate assembly and display on the 
sales floor.” 

Easily stored ina relatively small space, Wirebounds 
afford many economies in the Beam shipping room. 
Speed of packing operations, ease of handling and 
low initial cost all contribute to an efficient packaging 
procedure. 

Because they combine the strength of steel with thin- 
ner wood, Wirebound crates also produce a consider- 
able reduction in actual freight costs. This reduction, 
plus complete protection for merchandise in transit 
has enabled Wirebounds to earn invaluable dealer good 
will for the Beam Manufacturing Company. 

Wirebounds can be designed to carry almost any 
product—regardless of size or shape—safely, efh- 
ciently and at lower cost. For complete information or 
a call by a specially trained Wirebound Sales Engineer, 
fill out and mail the coupon, today! 
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even benefit) our dealers 


nad Crates 





REPORTS THE BEAM CORP., 
WEBSTER CITY, IOWA 


nc ONE 





2. Two men lift the scooter and lower it into place in the 
assembled Wirebound Crate. 


| 
4. Packaging is complete when the top is folded into 
position and secured by twisting the four binding wires. 


MAIL THIS COUPON! ! 
WIREBOUND BOX MFG. ASS’N. | 
Room 1840, Borland Building, Chicago 3 


[-] SEND COMPLETE LITERATURE [_] SEND A SALES ENGINEER 


NAME POSITION 
FIRM NAME 
ADDRESS 
city ZONE STATE 
a ee ei 





Plants located to serve all manufacturing centers. 
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Usual slot design is rectangular, 
with sharp corners into which 
slot cell insulation must be 
creased and coils must be pushed. 


Life-Line slot design is pear- 
shaped. Coil slips in easily and 
fills slot—no corner voids re- 
main to collect dirt and moisture. 












NEW METHODS...NEW MATERIALS ...OPEN WAY 


TO LONGER ELECTRIC MOTOR LIFE 


An electric motor’s “muscle” consists of the 
“sinews”, or coils of wire, packed into slots in 
the stator of the motor. 

If these are “bruised”, or cramped or damaged 
while being put in—or if spaces are left for dirt 
or moisture to gather—protective insulation 
breaks down and electrical failures result. Most 
motor failures are caused in this way. 

Life-Line—industry’s all-steel motor—overcomes 
these common causes of motor failure. New, pear- 
shaped slots enable coils to be slipped into place 
without stress, eliminating need for tapping. No 
slot corners are left to require creasing of the slot 
insulation, nor to gather dirt in these voids. 


PLANTS IN 25 CITIES 





Westinghouse 





Rectangular slot design leaves 
many unfilled pockets for dirt, 
dust and moisture to accum- 
ulate and cause deterioration. 





Pockets are eliminated—cell in- 
Sulation is lapped over and cov- 
ered by wedge. No sharp creas- 
ing of insulatiom is necessary. 


SEPTEMBER 1948 


OFFICES EVERYWHERE ¢ 


Old slot shape frequently required 
tapping last wires of the coil into 
position with resulting possible 
damageorweakeningof insulation. 


Life-Line “pear-shaped” slots per- 
mit coils to be inserted snugly into 
position without need for tapping 
or weakening of the insulation. 





New electrical design is just one of the benefits 
Life-Line motors bring to builders and users of 
motor-driven equipment. Get the details on Life- 
Line’s smaller size, lighter weight, greater strength 
and smoothness. 

Life-Line motors, now built in sizes from 1-15 
hp, are available from stock in standard and 
near-standard types. “Specials” in Life-Line de- 
sign are available on short shipment. Other sizes 
and types—up to 200 hp—soon will be changed 
over to modern Life-Line design. Check your 
nearest Westinghouse office for deliveries—or 
write or wire today to Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 


J-21456 
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LONGER LIFE ON THE JOB with freedom from 
electrical failures is assured by Life-Line motor man- 
ufacturing methods and new insulating materials. 
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Maybe We’ve Got the Combination 
to Your Moulded Plastic Job 


Tuere’s no “Open Sesame” to a new moulding problem. 
Getting results takes the same old patient hunt for 
the proper combination—in every function from design 
and engineering right through mould-making, moulding, 
finishing and the rest. 

But there’s this bit of magic that still works. Knowing 
these problems . . . having solved similar puzzles before 
. . . experienced moulders are liable to get there quicker. 


And with methods that have been tried and proved. 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, O. 


BRANCH SALES OFFICES: New York, Lexington 2-6677 
Chicago, Harrison 5473 * Detroit, Randolph 5214 
Los Angeles, Prospect 7503 ¢ Dallas, Lakeside 1022 
St. Louis, Rosedale 3542 * Toronto, Canada, Adelaide 
1377. EXPORT OFFICES: 89 Broad Street, New York City, 
Bowling Green 9-775}. 


So look a little deeper than the price tag on your 
moulder’s bid. Experience like ours —a reputation like 
ours — experienced personnel and a complete, self-inte- 
grated plant like ours—these things mean we'll quote 
a fair price on a job you can depend on quality-wise, 
cost-wise and delivery-wise. 

We're interested in your business, if either compression, 
transfer or plunger moulding will do the job. May we send 
a sales engineer? 













FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 





Among the most severe conditions a metal 
can meet are the weathering, salt air and 
industrial atmospheres associated with elec- 
trical transmission, electrified railroads and 
marine service. Long years of experience with 
pole line hardware made of Bridgeport’s 
Phono-Electric Bronzes, Silicon Bronzes and 
Duronze Ill (Aluminum Bronze) show that 
these materials have the engineering proper- 
ties needed to assure safety and dependability 
in such applications. 

Is your engineering department working 
to improve product service life? This can 
often be done by a change in metal specifica- 
tions calling for stronger, more corrosion- 
resistant engineering alloys. Bridgeport’s 
Engineering Bronzes cannot rust or dezincify 
and are remarkably strong — ranging from 
85,000 psi (Duronze III in the annealed or 
hot forged condition) to over 100,000 psi for 


“Befdser} , 


engineering bronzes—Courtesy Joslyn 
Mfg. & Supply Co., Chicago, Illinois. 


OPECIFY BRIDGEPORT ENGINEERING BRONZES 


... WHERE ORDINARY METALS ARE NOT SAFE 





cold forged bolts and nuts made from Silicon 
Bronze 609. Duronze III is supplied in rod 
form only, is suitable for hot forging and is 
free machining. Bridgeport’s Phono-Electric 
alloys and Silicon Bronzes are made in sheet, 
rod, wire and tubing for cold upsetting, roll 
threading, drawing or forming. 

Bridgeport’s Engineering Bronzes are used 
by manufacturers for fabricating high strength, 
corrosion-resistant fasteners, such as bolts, 
nuts, screws, nails, wire and cable connectors; 
equipment used in water works, sewage and 
industrial waste disposal plants; and for 
scores of other applications, such as valve 
and pump parts, gears, sleeves, oil burner 
nozzles, etc. 

Consult your nearest Bridgeport office for 
assistance and further information. Write for 
Bridgeport’s 80-page Duronze Manual. 


x’ BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT © Established 1865 


Mills at Bridgeport, Connecticut, and Indianapolis, Ind. 
In Canada—Noranda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 


BRASS - BRONZE - COPPER - DURONZE—STRIP - ROD - WIRE - TUBING 


Pole line hardware made of Bridgepor? } 
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A Radium Shield or a Gyroscope Rotor... 
Mallory 1000 Metal Will Do It 


Do You Have a Copy? 
The Mallory Metals and Alloys 


Booklet is free to engineers who 
request it on their company 
letterhead. 


The following foundries are 


licensed to supply Mallory alloys: 


City Pattern Foundry and Machine Co. 
1161 Harper Ave. at Rivard St. 
Detroit, Michigan 

Cleveland Aluminum Casting Co. 

901 Addison Road 

Cleveland 3, Ohio 


Commerce Pattern Foundry & Machine Co. 


7450 Melville Ave. 

Detroit 17, Michigan 

Non-Ferrous Foundries, Inc. 

2205 N. Sherman Drive 

Indianapolis, Indiana 

Philadelphia Bronze & Brass Corp. 
22nd and Master Streets 
Philadelphia, Pennsylvania 

Railway & Industrial Engineering Co. 
Greensburg, Pennsylvania 


PR. MALLORY &CO inc. | 


MALLORY 1000 METAL 
HAS THESE SPECIAL 
CHARACTERISTICS: 


e A high density of 16.8 to 


17.0 grams per cubic cm. 


e A tensile strength of over 


80,000 lbs. per square inch. 


e High modulus of elasticity. 


A Technical Data sheet on Mallory 
1000 metal is yours for the asking. 


Showing the ready machinability of Mallory 1000 metai. 


Mallory 1000 metal is a sintered tungsten-base alloy of high 
density. Wherever a part with extreme density and high 
strength is needed, Mallory 1000 metal will save you money. 


Because of its extreme density it may be used as a shield or 
container for radium, in place of the more expensive metals. 


Very high rotational speeds are possible without objectionable 
shift or drift in physical dimensions. For example, in a two- 


inch gyro ring speeds as high as 45,000 RPM are possible. 


Mallory 1000 metal is a standard item, available in a wide 
variety of specially formed parts. Our engineering services are 
available to you for part design problems. 


Many “Special” Metals are Standard at Mallory 


P.R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
HIGH STRENGTH, HIG 
FORGINGS AND CAST 
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Series 1260 General- 
Purpose Counter: Rich, 
modern, 2-tone gray. 
Veeder-Root ‘“Ease-Eye”’ 
Reading Line of 6 bold 
figures. Reset. Adaptable 
to any standard drive, 
from either side. 


Series 1248 Magnetic 
Counter: For remote indi- 
cation, as from plant ma- 
chines to central panel 
in office. 2-tone gray 
with ‘“Ease-Eye’’ Direct 
Reading Line of G figures. 
Smaller size to fit more 
built-in installations. AC 


aL or DC. Reset. 
ed 


Series 1268 Magnetic 
Counter: Record-breaking 
low cost for Veeder- 
Root quality. Meets the 
limited specifications of 
certain installations not§ 
requiring an extremely 
high number of accumu- 
lated counts, or high 
speeds, because of nature 
of the customer’s equip- 
ment, like coin machines. 


the like of which 


you never saw before! 


MODERN ENGINEERING IN MODERN into which these counters can be built as 
DRESS . . . that’s what you get in these new original, integral parts. 
and newsworthy Veeder-Root Counters for 


See how easily they can be built into your 
electrical and mechanical operation. 


product ... and how powerfully they'll help 
Look where you will — there’s nothing like build up your sales. Write. 
these counters for streamlined design . 


smart color-contrasts .. . ease of direct al Veeder-Root Incorporated 


; . HARTFORD 2, CONNECTICUT 
mg... speed of operation ... and, above In Canada: Veeder-Root attenade, Lrd., -955 St. James St., Montreal 


all, adaptability to a wider range of products — 8," ,Eas/gnd: Veeder-Root Led., Dickinson Works, 20 Purley Way, 
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p DEPENDABLE Name yy PLAST’ 


INSUROK is a registered trade-mark of The 
Richardson Company. 


When it comes to serving industry through 
plastics, the names of Richardson and 
INSUROK command respect and attention 
in high places. 


To our old friends, we offer assurance that 
past high standards of quality and materials 


and skilled workmanship will be zealously 


protected. 


To new prospects, we offer an invitation— 
let us prove our claim that Richardson 
experience, talents and facilities can mean 
worthwhile benefits for you in meeting 


your plastics requirements. 


The RICHARDSON COMPANY 


LOCKLAND, OHIO + FOUNDED IN 1858 
Sales Headquarters: MELROSE PARK, ILLINOIS 
CLEVELAND e DETROIT e 


INDIANAPOLIS e MILWAUKEE e NEW 
BRUNSWICK, N.J. e@ 


NEW YORK e PHILADELPHIA e ROCHESTER e ST. LOUIS 
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onners 


face value counts 


strength and 
economy are needed... 





* Trademark Reg. U. S. Pat. Of. 


rT 
COPPER CLAD METAL 


SuVeneer Copper Clad Metal gives you a double 
fabricating advantage: the surface characteristics of 
solid copper—clad to one or both sides of low carbon, 
deep drawing strip steel. With this composite metal 
you can draw, spin, stamp or shape your products 
as you please . . . the bond cannot separate. And for 
production economies and handling ease, SuVeneer 
is furnished in coils or cut lengths, to specified widths, 
thicknesses and tempers. @ Write for the idea- 
sparking SuVeneer Clad Metal folder! 





| 
| 
Nickel Clad = Superior Steel | 


CORPORATION 
CARNEGIE, PENNSYLVANIA 


These Lhree 


ALLIED POWER RELAYS 


FROM SINGLE-POLE TO FOUR-POLE 


TYPIFY ALLIED VERSATILITY 


3-POLE & 4-POLE 
“PO” TYPE RELAY 


This medium power 
relay is supplied with 
contact arrangements up 
to 4-pole double-throw. 
Standard silver contacts 
rated at 15 amperes for 
24 volts DC or 110 volts 
AC non-inductive. Coil 
rating 2.5 watts up to 
112 volts DC and 10.5 
volt-amperes up to 230 
volts AC. Dimensions: 3- 
pole 2-1/4” x 1-7/8" x 
1-5/8”. 4-pole 2-1/4” x 
1-7/8” x 2-3/16”". 


SINGLE-POLE 
AS" TYPE RELAY 


This small, light-weight po- 
wer relay is supplied with 
single or double-throw contacts. 
Standard silver contacts rated at 
5 amperes for 24 volts DC or 
110 volts AC non-inductive. 
Coil rating 1 watt up to 95 
volts DC and 3.5 volt-amperes 
up to 230 volts AC. Dimen- 
sions: 1-3/8” x 1-5/8” x 15/16”. 


DOUBLE-POLE 
‘‘BO"’ TYPE RELAY 


This all-purpose power 
relay is supplied with 
single or double-throw 
contacts. Molded insula- 
tion throughout. Standard 
silver contacts rated at 15 
amperes for 24 volts DC 
or 110 volts AC non-in- 
ductive. Coil rating of 2.5 
watts up to 112 volts DC 
and 4.5 volt-amperes up 
to 250 volts AC. Dimen- 
sions: 1-7/8” x 1-13/32” 
x 1-5/8”, 


NEW RELAY GUIDE 


This new folder shows 24 small 


compact Allied Relays with a 
carefully detailed table of 
characteristics and specifica 
tions. Write for YOUR free 


py today. 
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There are still a few machines or products that 
are designed without spring washers. But these 
oversights will be corrected because engineers 
everywhere are realizing that all bolted assem- 
blies should be protected by live spring washers. 

Otherwise the friction of metal on metal in- 
evitably wears down the contacting parts; loos- 
ens them. The nut may not turn on its bolt—in 
fact, it can't turn while there is pressure on the 


Originators of KA na 


THE NATIONAL LOCK WASHER COMPANY 


Newark 5, New Jersey 


there are still a few! 


threads—but the other parts wear loose under 
vibration. Always have, always will. 

If your bolted assemblies are not protected 
now—redesign today. Specify National Kantlink 
Spring Washers—the strong helical springs that 
expand as wear occurs. They'll hold all parts 
tight longer. They'll help you avoid looseness, 
rattling and oftentimes real damage. 

Write for descriptive folders today. 


Milwaukee 2, Wisconsin 


3-range spring washer 









4 Week Shipment on 


GEAR-MOTORS! 


(1-15 hp) 


Yes, you can now get prompt delivery again on most 
standard open and enclosed G-E gear-motors for 
220/440-volt, 3-phase, 60-cycle operation, with most 
of the 1- to 15-hp ratings also available in 550 volts. 
At a motor speed of 1750 rpm, output shaft speeds 
range from 520 to 155 rpm for single-reduction units; 
125 to 68 for compound-reduction units; and 56 to 
13.5 for double-reduction units. 


High operating efficiency—Combining a normal- 
speed motor with a built-in reduction gear, a G-E gear- 
motor gives you higher operating efficiency than any 
other type of low-speed drive of comparable installa- 
tion cost. Gear-type transmission prevents slippage. 
Motor and gear.are closely connected, keeping me- 
chanical losses low. 


Saves space, saves maintenance—A compact, self- 
contained unit, a G-E gear-motor needs only slightly 
more mounting space than a standard motor. Similar 
proportions make it as easy to install as any general- 


GENERAL 


purpose motor of equivalent rating. Sturdy and 
smooth-running, it needs little more maintenance than 
an infrequent lubrication change. 


Complete line available—Y ou’!! find the gear-motors 
you need in G.E.’s complete line, with polyphase, 
single-phase, or d-c types available in practically all 
ratings from 14 to 75 hp. With 1800-rpm motors, you 
can choose output-shaft speeds from 780 to 5.7 rpm, in 
a selection of offset shaft, planetary, or worm gear 
systems. 


Tri-Ciad for extra protection—In ratings from 1 to 
50 hp, G-E gear-motors are available with Tri-Clad 
motors. Famous Tri-Clad construction provides extra 
protection against physical damage, electrical break- 
down and operating wear and tear. For full informa- 
tion on G-E gear-motors, ask for Bulletin GEA-1437. 
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NEW CONTROL CATALOG READY 


You’ll find plenty of helpful, up-to-date pointers 
in G-E’s new Condensed Control Catalog. In 
quick, easy-to-read form, it covers a-c and d-c 
control and accessories of widest interest to 
designers. It gives you features, ratings, 
dimensions, prices and where-to-use informa- 
tion that you’ll want for handy reference. 
Especially valuable is a section on factors to 
consider in selecting control. For your copy, 
check Bulletin GEA-642 in coupon. 


SUPER-SENSITIVE RELAY 


So sensitive is this G-E electronic relay that it 
responds to contact-closure periods as minute 
as .004 seconds. It permits use of delicate 
actuating contacts of low current-carrying 
capacity without their pitting, arcing, or stick- 
ing. With it, you can control a power circuit 
from an actuating circuit of as great a resistance 
as 500,000 ohms. It measures only 514 by 7!4 
by 4% inches in its weather-resistant case. 
Check Bulletin GEA-4214 for full details. 


FOR START-STOP SERVICE 


Designers favor the G-E fractional hp ma- 
chine-tool motor because its firmly anchored 
windings keep it going under stop-and-go, 
plugging and momentary overload conditions. 
Totally-enclosed, it keeps out ,dirt and metal 
dust. Special ball bearings withstand thrust 
loads. Convenient terminal box permits 
quick, easy connections. Standard ratings are 
yy, ly, %, and &% hp. Send for Bulletin 
GEA-4120. 


WORKS IN A VACUUM 


With a G-E diaphragm-type pressure and 
vacuum switch, contacts open and close upon 
only a small change of pressure or vacuum in 
air, water, and oil-pressure systems. Use them 
to start small motors, or as pilot devices to 
control automatic starters for large motors. 
Made in a-c and d-c types, they’re safe, long- 
lasting, easy to adjust, and low in installation 
and maintenance cost. More data in Bulletin 
GEA-821. 
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TIMELY HIGHLIGHTS 
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HOW TO DRIVE A PLANER FASTER 


A planer table can be accelerated and decelerated 
at high speed—yet smoothly—with a G-E adjust- 
able voltage drive. With more reversals per minute, 
faster planer operation is made possible, especially 
on short-stroke jobs and small runs. 

The drive’s wide speed range also makes the planer 
more versatile. The operator can adjust the cut speed 
to many different metals, yet keep return speeds 
fast. Quick response of the equipment to a limit 
switch allows accurate planing right up to shoulders 
and in pockets. 

A pendant-type push-button station simplifies 
control. Cut and return speeds are independently 
adjusted from one rheostat enclosure. Ask a G-E 
engineer about the G-E planer drive or write for 
Bulletin GEA-3785. 


General Electric Company, Section E 668-64 

Apparatus Department, Schenectady 5, N. Y, 

Please send me the following bulletins: 

0 GEA-1437—Gear-motors 

0) GEA-3785—Plaoner drives 

0 GEA-642 —Condensed control cataleg 

0 GEA-4214—Electronic relays 

0 GEA-4120—Fractional hp motors for machine tools 

0 GEA-821 —Diaphram-type pressure and vacuum switches 


CONSULT YOUR SWEET'S! You'll find “everything electric” 
for machinery manufacturers in the General Electric section. 
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With this cempact folder, you 
can obtain information on TAMCO 
products readily. When you want 
approximate physical properties, 
a chemical analysis, or commercial 
applications of specific products 
clear concise charts provide them 
at a glance. That's why you will 
want this helpful booklet whether 
you are interested in TAM ceramic, 
chemical or metallurgical prod- 
ucts. Address your request to past 
New York City office. 


More detailed informotion. « on 
Titanium or Zirconium: products is 
available also upon request. These - 
data have been compiled to meet _ 
the demand for authentic informa- . 
tion on these products from the. 
source most closely identified with 

_ their development. it may prove - 
advantageous to discuss certain. 
problems and applications “Th 
our sales engineers. 


——-| mune 


TITANIUM ALLOY MANUFACTURING COMPANY 


SCC MY Melt c eR Ler Uh ham a) kt) a General Offices and Works: NIAGARA FALLS, N. Y. 
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POTTER & BRUMFIELD, foremost supplier of relays to industry, now makes 

available for the first time their Series MTA telephone type relays for 
AC operation up to 220 volts 60 cycles. “Smaller than your thumb”, this 
midget relay, weighing only I-1/4 oz., measures |-1/2” x I-7/32” x 11/16". 
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HIGH CLARITY. Printing photographed through a bar 
of Polystyrene P-8 shows a clarity equal to fine glass. 
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the news again with 
POLYSTYRENE P-8 


| 
| 
EXCELLENT MOLDABILITY 
INCREASED HEAT RESISTANCE | 








SUPERB CLARITY...AT NO EXTRA COST 


longsoughtimprovementin polystyrene quality tinctly different commercial process for poly- 


is now a commercial fact with the introduc- styrene. Koppers controls the quality of the raw 
tion of Koppers Polystyrene P-8. Dimensional sta- chemicals. Koppers makes and controls the quality 
bility to heat exposure is greatly increased... of the styrene monomer used for Koppers Poly- 
heat resistance (by A.S.T.M. D648, Heat Distor- styrene, made under the strictest quality control. 
tion Temperature) raised 10°F above that of the P-8 is the latest advance, all under Koppers control. 
best previously obtainable regular-priced poly- No wonder that Koppers Polystyrene is a product 
moldability .. . plus reliable, unvarying quality maintained order after order. 


from drum to drum—from shipment to shipment. FASTER PRODUCTION. Along with higher heat re- 
HEAT RESISTANCE. You need no longer use a pre- sistance, Koppers P-8 will give you more pieces 


mium priced material for those articles — cups, per hour, fewer rejects, less scrap, a better product 
saucers, spoons, tumblers, sink strainers, tea at lower costs. 

strainers, food trays—which used to distort in the Mr. Molder: Try Koppers Polystyrene P-8 in 
automatic dish washer’'s scalding water . . . or for your own molds. Clip the coupon. 

portable radio cabinets where the hot spot over the 

power tube sagged. The availability of Koppers KOPPERS COMPANY, INC. 


Polystyrene P-8 further reduces the limitations on Chemical Division, Koppers Bidg., Pgh. 19, Pa. 
polystyrene applications due to heat. Koppers P-8 


| 
| 
styrene ... plus crystal clarity . .. plus fast, easy of reliable uniformity with the same qualities 
stands up, holds its dimensions under heat expo- | 


sure. It really has the greater heat resistance you ; ~<a. FREE TRIAL OFFER 
and your customers have been looking for. Sop 
: , Qeaq “Sa TO MOLDERS 
COLORS. Koppers first makes crystal P-8, as clear Pityg tcc DetPaay, 5, ~ 
and colorless as glass. So, P-8 has unlimited color } Pleo, Woh 1g sion a 
possibilities—clean pale transparents, clean pale / Konnee Seng  °% Pt Ey ~S. 
translucents or pastels, to brilliant or deep trans- / “ang the PS pop Your « a 
lucents, to clean pale or brilliant or dark opaques, / Nam, "© wily bit¥rene Kobut, s t 
snow white, porcelain white, cream, ivory, dullor , Qo... 7” cho Sets (a5 cia” d / 
jet black—all at usual prices. What's more, colors ~~ ™ bs.) fon of | | 
can be accurately duplicated by means of the i Se | — | 


latest scientific color matching equipment in the wn Addr, 
hands of skillful color matching artists. ‘Soe 


NEW PROCESS. Koppers pioneered a new and dis- 


lr See Koppers Polystrene P-8 at the Plastics Show, Booths No. 78 and 79. 
KOPPERS Moldability, clarity and heat resistance will be demonstrated. 


~/ Koppers Plastics 


“POLYSTYRENE *CELLULOSE ACETATE *ETHYL CELLULOSE 
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Dolph’s Synthite 
we What are little | 
Economical Insulation ° 
coils made of? 


(or big ones) 


The Nothelfer Winding Laboratories, Trenton, New Jersey, 
needed an insulating varnish that would: 


Provide high heat-resistance and high dielectric 
strength to their custom-designed, custom-built 
coils — at a moderate cost. 


Dolph’s Synthite AJR-7 Clear Baking Varnish does the job for 
them. It also affords rapid, deep-curing and excellent bonding at 
lower temperatures than similar type varnishes usually require. 


Dolph’s Synthite AJR-7 is not affected by oil, acid, or moisture. 
It is exceptionally stable in the dip-tank, affords a build-up of 
42 mils per coat, and has a life of over 500 hours at 212°F. 
Synthite AJR-7 is an ideal all-purpose varnish for both produc- 
tion and repair. 


Why not call on our Technical Service? These men are thoroughl) 
trained to help you plan your preheating, impregnating, draining, 
and baking cycle. They'll recommend the correct varnish for you. 
Meantime, write for our catalog. John C. Dolph Co., 1058 Broad 
Street, Newark, New Jersey. 


Member Electrical Insulating Varnish Section, NEMA 


INS ULAT IN G VARNI1IS H ye? 8 £4 &@ A-3 S FT S 
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The proof of value 


is the Pedigree....... 


In boxes Too! 





proor oF Qua/ify 
PROOF OF Service 
pRoor oF fai POVCE 


A box with a pedigree? Yes, you can trace a Union 
100% Kraft corrugated container all the way back 
to Union’s own forests. Every step in manufac- 
ture, from tree to finished box, is quality-controlled 
by one responsible management, operators of the 
largest Kraft pulp-to-container mill in the world. 

And more than that: For more than 75 years 
Union has been the leader in paper packaging, 
producing specification bags for hundreds of in- 
dustries. 

The same skill in production, the same vast 
forest resources and mass production economies 


UNION Corrugated Containers 


UNION BAG @& Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N.Y. 
Corrugated Container Plants: SAVANNAH, GA. + CHICAGO, ILL. « TRENTON, N. J. > JAMESTOWN, N. C. (Highland Container Co., Inc.) 


pesenc@ PEDIGREE CERTIFICATE 
ree THE AMERICAN KPNNEL CLUB 











THE ENGLISH SETTER, stately in appearance, has been favored as an excellent 
bird-dog by sportsmen for almost four centuries. He is very gentle and lov- 
able in disposition. He needs plenty of space and exercise in order to be 
happy, so never confine him to close quarters! 


which have put Union at the top in paper packag- 
ing have also built a containerboard business 
which last year accounted for nearly 6% of 
America’s total tonnage of Kraft boxes. 

Today Union’s board is going into corrugated 
containers bearing the pedigree mark of the fa- 
mous Union shield. 

This emblem identifies an organization which, 
for three quarters of a century,has been fully con- 
scious of its responsibilities to customers who must 
depend on the reliability of their container source 
for the continued operation of their own plants. 
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dielectric theory and testing — 
designed to help in the selection 
e 


Is. 
of electrical insulating materia 


Mechanical and electrical stresses en- 
countered in electrical equipment con- 
front the designer with many factors to 
weigh in selecting the insulating mate- 
rial which will provide optimum per- 
formance characteristics. 

In some applications, what might 
seem conservative design from the stand- 
point of electrical stress is explained by 
other performance essentials. Why, for 
example, for insulating commutator 
bars in small dc motors, should a mate- 
rial of such high dielectric strength as 
mica segment plate be used, when elec- 
trical stress between bars is only a few 
volts? The reasons are found in other 
requirements that only mica satisfies: 
temperature resistance, moisture resist- 
ance, non-carbonization under poor 
commutating conditions, a uniform rate 
of compression and ability to stay in 
place under repeated temperature fluc- 
tuations. 

In large rotating machines, peripheral 
speeds are high: extreme compressive, 
flexural, tensile and abrasive forces are 
encountered. Voltage may also be quite 
high. Because efficiency depends upon 
the amount of conducting (and not 
insulating) material in the slots, elec- 
trical insulation must be quite thin yet 
possess high dielectric strength. 


WEIGH ALL FACTORS 


Insulation performance requirements 
are as varied as the types of electrical 
equipment manufactured. Standard 
methods of testing established by the 
ASTM supply important values for 
comparison, specification and design. 


32 


FLEXURAL STRENGTH TEST! 


This test determines the load in pounds 
required to break a test specimen of 
sheet or plate material loaded at the 
center as a simple beam. Supports and 
loading nose of the testing apparatus 
have contact edges rounded to a radius 
of 14” for material 14” thick or over, 
and to a radius of 1/16” for thinner 
materials. Distance between the sup- 
ports is 4” for edgewise tests and eight 
times material thickness for flatwise tests. 


Test specimens are 14” in width, ex- 
cept for specimens over 14” thick being 
tested flatwise, where the width is made 
equal to the specimen thickness. 


Test reports include: (1) directions of 
cutting and loading the specimen; (2) 
thickness and width of each specimen 
to the nearest .001’’; (3) the room tem- 
perature; (4) breaking load in pounds; 
(5) maximum fiber stress in pounds per 
square inch calculated from the formula: 


3 Pl 


6 = See 
2 bd? 


where S = maximum fiber stress, P = 
breaking load in pounds, | = distance 
between supports, b = width of speci- 
men, and d = depth of specimen. 


COMPRESSIVE STRENGTH TEST! 


Apparatus for the compressive strength 
test is illustrated in Figure 1. Test speci- 
men for sheets 1” thick or over is a 1” 
cube with faces flat and perpendicular 


LAMICOID SHEETS — AVERAGE VALUES 


Compressive Dielectric 

Flexural Strength Strength v/m, 

NEMA _ Strength,psi Flatwise,psi 1/16” to 1/8” 
GRADE 1/16” tol” 1/16” to1” Short Time 


23000 35000 
15000 22000 
16000 34000 
16000 25000 
15000 32000 
15000 25000 
20000 38000 
17000 36000 
20000 35000 
19000 37000 
16000 36000 
20000 38000 


to the axis. Where sheets are less than 
” thick, the specimen consists of a pile 
of sheets 1” square at least 1” high. 


Where material under compression 
fails by a shattering fracture, the com- 
pressive strength has a definite value. 
Where the material does not fracture, 
the value obtained for compressive 
strength is an arbitrary value, depend- 
ing upon the degree of distortion al- 
lowed as indicating failure. 


Test reports include: (1) significant 
dimensions of each specimen; (2) load 
on each specimen in pounds at time of 
failure; (3) ultimate compressive load 
strength in pounds per square inch 
calculated from measured area before 
load is applied; (4) description of mate- 
rial and how it acts under test; and (5) 
room temperature. 


"ASTM Designation D229-46, 


TELL LMI 
Hardened- at te 


->~— Hardened 


Test 
Specimen - 


Testing Mechave Head YY 

es Midd 

Figure 1 — Typical design of tool for making 
compressive strength tests. 
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PERFORMANCE-PROVED ELECTRICAL INSULATION FOR EXACTING APPLICATIONS 







A limiting factor in performance efficiency and service life of of the right material a difficult design problem. To meet varied 
electrical equipment is the dependability of the insulating ma- needs, Mica Insulator Company has developed a complete 
terials used. Electrical, chemical and physical environments line of products, each offering specific advantages depend- 
each demand performance standards that make the selection ing upon requirements. Typical applications are illustrated. 


LAMICOID brackets provide the high 
mechanical strength necessary for brac- 
ing end-windings against short circuit 
stresses. This thermosetting laminated 
material may be used for spacers placed 
at frequent intervals between coils, as 
well as for braces to which the coils are 
lashed with strong cords, Clamps or 
cleats of the same material may be 
attached to provide rigidity to prevent 
movement of the coils. 


MICANITE segment plate composed of amber mica splittings, 
i. finds primary application in flush-type commutators, as in 
this dc motor, where mica and copper wear down uniformly. 
For under-cut commutators, Micanite composed of India mica 
splittings is more economical. Segment Micanite contains ap- 
mica and 6% binder, and is manufactured 
for minimum compressibility 
under heat and pressure. Films 
do not slip or exude cement when 
properly assembled. 






Fifty-five years of specialized experience in the development, manufacture and improve- 
ment of electrical insulating materials has enabled Mica Insulator Company to keep 
pace with the increasingly exacting requirements of electrical equipment builders. We 
welcome the opportunity to work with you in the selection and application of our 
complete line of materials. Consult our Technical Service Department on your insulat- 


ing problems. 


SEPTEMBER 1948 





proximately 94° 


. 
Tr me 
Ve 
: si 
a ! 
i | 


_ a 
¢ 
> 





EMPIRE varnished Fiberglas provides high tensile strength, small stretch 
and flexibility needed when insulating leads to this 15,000 KVA, 3-phase, 
60-cycle outdoor type transformer. Varnished Fiberglas is a Class B insulation 
which will withstand a “hottest-spot” temperature of 130° C (266°F). The 
impregnating varnish, from which electrical characteristics are derived, 
shows unusual resistance to corona and ozone, especially important for high- 
voltage applications. Varnished Fiberglas also resists moisture and most acids. 
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Mile-a-minute speeds are no problem on a 
straightaway. But put that kind of speed on a 






one-inch grinding wheel and you’ve got some- 





thing to hold . . . especially on precision grinding 





where “dimensional control” won’t permit even 






a ten-thousandth of an inch deviation of the 
or periphery. With spindle speeds going up to keep 


production costs down, the problem is how to 





stop deviation where it begins, at the spindle. 
runawa One ata time . . . whether one 
y or thousands of ball bearings 
What used to be called “precision ball bearings” 
can’t hold a spindle in line at such speeds. It 
r.p.m. takes a special breed of ball bearings . . . Fafnir 


Super-Precision Ball Bearings. Whatever the 








quantity, one or thousands, each of these 






specialized bearings completes an inflexible pro- 





cessing, individual supervision and inspection 












with precision gages and fixtures, at every step. 
Such extreme care pays, in reduced machining 
time, in better products at lower cost. 


Many problems... many solutions 
You may not need ball bearings as precise as 
these. That isn’t all that Fafnir’s offering you. 
We are offering an attitude and an aptitude 
. . . a way of looking at ball bearings from 
where youre sitting . . . an aptitude for doing 
‘ just what you'd like done about it, gained 
from solving the bearing problems of not just 
one or two industries but of all industries. The 
Fafnir Bearing Company, New Britain, Conn. 








FAFNIR © 


BALL BEARING §S 


MOST COMPLETE LINE IN AMERICA 
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Tot-Lite is manufac- 
tured by the Totline 
Corporation, 494 Grand 
Street, Brooklyn 11, 
New York. 


HOW 79 Oualdg corvs... 


The Totline Corporation, pricing its new Tot-Lite lamps to retail at about 
$1.98, desired a real selling story of quality. To tell this story well, General 
Electric Flamenol* cord sets and the well-known G-E Flamenol tag were 


selected. 


BECAUSE General Electric Flamenol cord sets 
are made with a durable, easy-to-clean thermo- 
plastic insulation and molded-on plastic plug, 
customers have learned to look for them on 
products they buy. Often, they supply the sales 
“clincher” with a critical shopper. 


BECAUSE Flamenol cord sets bear the world- 
famous General Electric name on the eye-catch- 
ing Flamenol tag, they are an added selling 
point with shoppers. They help to give products 
the extra mark of high quality so important 
in competitive selling. 


We’ve made millions of cord sets for such appliances as clocks, lamps, fans, 
radios, and other light-duty appliances. Many kinds are available from 
stock supplies for immediate shipment. Or, if yours is a special problem, 
like the one described above, we will be glad to work with you in designing 
and manufacturing cord sets to your exact specifications. Write to Section 
Q26-922, Construction Materials Department, General Electric Company, 


Bridgeport 2, Connecticut. 


“Trade-mark Reg. U. S. Pat. Office. 


GENERAL @@ ELECTRIC 
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cord set, General Electric offers a com- 
plete assembly service. This is the Flam- 
enol cord set assembly we are making 
for the Totline Corporation. Socket, 
switch, and cord set are assembled by 
us ond shipped as one unit. 


IN ADDITION to the standard Flamenol 
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HIGH OUTPUT 


with LAKE ERIE Hydraulic Press 





THE A. O. SMITH Corporation of Milwaukee, 
Wisconsin report that the Lake Erie Hydraulic 
Press in their Kankakee plant meets every 
expectation. In their own words, “It is an 
excellent press for heavy materials and it 
is easy to set Up and operate. Rate of pro- 
duction and quality of parts are gratifying.” 
Today, leaders in metal forming such as 


A. O. Smith Corporation are taking advan- 
tage of the efficiencies possible with these 
newer hydraulic presses. They ore enjoying 
increased production, improved product 
quality and lower unir costs. Why not consult 
Lake Erie about the possibilities for hydraulic 
press applications in your production. No 
obligation whatsoever. 


ces 


—— 
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water heater manufac- 
tured by A. O. Smith Cor- 
poration has glass-lined 
tank, Fiberglas Insulation 
and many other new fea- 
tures. Tank ends and covers 
are efficiently produced on 
Lake Erie Hydraulic Press.’ 




























cn 
TWO MEN OPERATE 
the press. One man feeds 
parts in and the other re- 
moves them. Water heater 
tank heads are produced 
at the rate of 237 per 
hour, base plates at the 
rate of 259 per hour. 


ILLUSTRATION SHOWS 
various water heater tank 
pieces produced and op- 
erations performed. The 
press is a versatile unit, 
easy to set up and oper- 
ate, and forms heavy 
material (% sheet steel) 





Feed 


with ease and precision. 







LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 
HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 
512 Woodward Avenue, Buffalo 17, New York 
OFFICES IN PRINCIPAL CITIES AND FOREIGN COUNTRIES 
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LEADING MANUFACTURER OF HYDRAULIC PRESSES—ALL SIZES AND TYPES— METAL WORKING...PLASTICS MOLDING 
FORGING...METAL EXTRUSION....PROCESSING....RUBBER VULCANIZING...STEREOTYPING...SPECIAL PURPOSE 






800-TON LAKE ERIE 
hydraulic downstroke 
housing type press pro- 
ducing woter heater tank 
parts in the A. O. Smith 
Corporation plant in 
Kankakee, Illinois. This is 
one of many Lake Erie 
Hydraulic Presses oper- 
ated by A. O. Smith. Press 
is a self-contained, single 
action model with a 125- 
ton cushion. Working 
space measures 50” right 
to left and 48” front to 
back. The main ram has 
a 60” stroke and the cush- ‘ 
ion ram a 15” stroke. The bavi 


daylight opening is 60”. i . 
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RESISTS ... ozone, wear, sunlight, Wire and cable insulation made from Geon 
polyvinyl resins is suitable for imdustrial, 


water, chemicals and most other nor- manufacturing and utilities wiring. Where 
mally destructive factors. the best wire and cable insulation is re- 
required, specify Geon by name. For infor- 

GIVES YOU ... 14 colors including mation regarding special applications, 
write B. F. Goodrich Chemical Company, 

NEMA standards. Department I-9, Rose Building, Cleveland 


15, Ohio. In Canada, Kitchener, Ont. 
PROVIDES... more conductors for a 


given space. 
HAS... excellent electrical properties. 


1S . . . easy to draw, easy to strip. And 
is light in weight. 








B. F. Goodrich Chemical Company .....’2:2:2..... 


GEON polyvinyl materials » HYCAR American rubber « KRISTON thermosetting resins » GOOD-RITE chemicals 
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About the Extrusion Process... 


An electric furnace billet of copper, brass, bronze or spe- 
cial copper alloy is heated to an accurately predetermined 
temperature and inserted in an extrusion press. Tremen- 
dous pressure is then applied by an hydraulic ram. Plastic 
resistance of the billet is overcome and the metal is 
‘squeezed through the die, conforming to the die shape in 
the minutest detail. 


SHORTCUT TO A 
FINISHED PRODUCT 


Time and again, manufacturers in many branches of 
industry have reported on the production advantages 
made possible by using an Anaconda Extruded Shape 
to replace an intricately formed or hard-to-make part. 

One report comes from the H. S. Getty Co., Inc., of 
Philadelphia, prominent manufacturer of extruded butt 
hinges for marine joiner and contract builders’ hard- 
ware. Let’s take the 314” Getty Button Tip Hinge illus- 
trated as an example: 

Supplied in long mill lengths by The American Brass 
Company, the extruded shape is first cut into hinge 
blanks of required size (A); then slots.are milled and 
pin holes are drilled in the knuckles (B); next, the 
leaves are drilled and countersunk for screw holes (C); 
and finally, the nested leaves are fitted for assembly (D). 

The result? A simplified shop production routine that 
eliminated several costly machining and finishing oper- 
ations — because the extruded shape has the exact 
cross-section of the finished hinge. And, because of the 
dimensional accuracy of extruded shapes, each part is 
instantly adaptable to drill jigs and milling fixtures. 
Best of all, these extruded hinges are a precision prod- 
uct . . . rustless, better-looking, competitively priced 
and hence more readily marketable. 

Remember, extruded metal is wrought metal. . 
tough, strong dense-grained, smooth-surfaced and easy 
to machine. If the production possibilities of extruded 
shapes look promising to you, send us a sketch, sample 
or description of the part you have in mind. We’ll be 
glad to tell you about costs ... and possible savings, too. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 



























Z5E exrruven BLADES 


deliver turbine-smooth power through 
this Hydraulic Torque Converter 


EVERAL forward strides in the automotive field 
have been made through the development of 
the Spicer Hydraulic Torque Converter. These in- 
clude: (1) Smooth and rapid acceleration, through 
hundreds of horsepower, by simply stepping on the gas pedal. (2) 
Greater passenger comfort, less wear and tear, and longer engine 
life due to reduced vibration. (3) Elimination of strain and fatigue 
on the driver caused by continuous clutching and gear shifting— 
particularly on buses and trucks. 

This torque converter built by Spicer Manufacturing Division, 
Dana Corporation, Toledo, Ohio, has been accepted as a highly 
efficient and practical transmission unit and is now in volume pro- 
duction. A brief explanation of its operation appears at the right 
... where it becomes evident that the brunt of the power is borne 
by 258 high-strength, turbine-like blades of Anaconda Brass. 

A lot of engineering went into the development of precise form 
and facial curvature of these blades—which are cut from long mill 
lengths of Anaconda Extruded Shapes—each blade having the 
dimensional accuracy and surface smoothness of the die through 
which it was extruded. 

Extruded Brass is a readily machinable metal, so trunnions are 
quickly milled on both ends of the blade. Being a tough metal, too, 
the trunnions are riveted to the rotor or stator for keeps... each 
blade in the exact location and at the correct angle. 

This is a new application for Anaconda Extruded Shapes... 
thousands of similar shapes, in copper and various copper-base 
alloys, are in daily use. A brief description of their method of 
manufacture appears on the preceding page. 








And this is the way it works... 


The pump of the Spicer Hydraulic Torque 
Converter is driven by the engine. Operat- 
ing on the principle of a turbine, a large 
volume of fluid, at very high speed, is 
forced against the first set of blades of the 
driven rotor. This first set of blades re- 
verses the direction of the oil and forces it 
through a set of stationary blades in the 
housing. The oil is again reversed, and 
this process is repeated through a second 
set of rotary blades—a second set of sta- 
tionary blades—and then a third set of 
rotary blades, after which the fluid is re- 
turned to the pump. 

An idea of the force delivered can be 
gained from the fact that the flow, at 
times, reaches a rate of 5,000 gallons a 
minute—almost two large barrels every 
second! 4016 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., 
New Toronto, Ontario 
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Q. what is the right neutral 
brush position? 


For best commutation, brush holders must be set at the right neutral position, especially 
when units have been rewound. In generators, this point is ahead of the no-load 
position, in motors it is behind. The exact neutral position is determined by one of 
four accepted methods, any of which Speer’s engineering department is prepared 
to apply to your problems. It is also vitally important that the right brushes be selected. 

The Speer Carbon Company, makers of top-quality carbon brushes for over 
50 years, is prepared to survey your operation. Our engineers will recommend 


brushes for best all-around performance. Call the Speer 


€>- man and profit from his experience and knowledge. 


Speer 


aN itelimadel ia Ntha brushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
REM ARIMIDN CHICAGO* CLEVELAND: DETROIT: MILWAUKEE* NEW YORK= PITTSBURGH 
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No matter what you’re designing, the chances are 
that a plastic container, for the product itself or 
for special parts, ete., will make it more appealing, 
make it sell faster. 

It’s been proved time and again in the busiest 
stores in America that even the finest product, the 
best designed product, offers the buyer more in a 
properly designed plastic container. Plastics’ bril- 
liant colors, the opportunity for full view and 
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CONDIMENTS 


protection of all the selling points, the re-use pos- 
sibility, the quality inference . .. combine to do 
an incomparable selling job. 

Next time you’re called upon to design a product 
..- do the whole job, design an original, proper 
container for that product or select one from the 
many already in existence. If questions arise, 
Monsanto Plastics Technical Council will assist 
with complete information and advice. 
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UNTIL THE PRODUCT'S SOLD 


7 “product design” oftenincludes, of Monsanto Plastics. The modern de- 





quite logically, the design of the con- _ signer, well acquainted with the range of 
tainer in which the product is sold. properties found in Monsanto Plastics, 
That’s why so many fine products are turns quickly to these modern materials 


a going to market today in containers made _ for packaging. 





R Plastics offer to containers to enhance product beauty, and to display 


Here are properties, important to product applications, that Monsanto 
pb and protect product sales appeals: 
ih] 


@ = Rigid. crystal-clear transparency. @ Resistance to rusting, to action of alka- 
lies or acids, to moisture absorption. 
@ = Rainbow range of rich, non-fading 


colors, translucent to opaque. 


@ =e Light weight 
@ = Versatility . . . combine with other ma- 
* Sturdiness for life in the busy store, terials, may be printed on, embossed, 
i 
| 
for valuable re-use by buyer. labeled, hinged, ete. | 


@ Economy of mass production methods. | 
| 


For more information about this important job in modern designing, modern packaging . . . 
with Monsanto Plastics . . . fill in the coupon below. 





NATIONAL PLASTICS EXPOSITION © GRAND CENTRAL PALACE @ NEW YORK CITY e@ SEPT. 27— OCT. 1 


oe 62 46 26 eS Se wie (OOo _ 6 See S00 6°66 (Oe “4 +e 6 
MONSANTO CHEMICAL COMPANY, PLASTICS DIVISION . 
Dept. EMP 9, Springfield 2, Mass. 


0 I am enclosing my requirements for the package I’m planning or want to improve. 
() I wish information on injection molded boxes of Lustron* and Lustrex. - 


| () I wish special information of Vuepak* for packaging. | 
ONSANTO RG isaac arate ipelodieateee ene ntenla : 


Company 
CHEMICALS © PLASTICS 





Type of Business 
Address | 
City State a 
“Reg. U.S. Pat Of] =e | 
SERVING INDUSTRY...WHICH SERVES MANKIND © 
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CARBON - GRAPHITE «- MOLDED METAL 


Engineering 


LONGER LIFE=MINIMUM COMMUTATOR 





WEAR FOR SMALL MOTOR BRUSHES 


Regular use by several leading customers has fully confirmed 
the outstanding advantages of the new Stackpole Grade 687 
High-Resistance Graphite Brushes for small AC-DC motors. 
Materially longer brush life and minimum commutator wear 
have been reported in every case. 

Although Stackpole Grade 687 Brushes have high specific 
resistance, contact drop is such that both motor speed and 
torque are essentially the same as when conventional electro- 
graphitic brush grades are used. Mechanical strength is excep- 
tionally high—a particularly desirable characteristic. Write 
for samples of the new Stackpole Grade 687 Brushes, giving 
as many details as possible on your application. Your own 
tests on your own equipment will prove convincing. 


(NOTE: Stackpole Brushes of all grades are sold only to original 


equipment manufacturers — not as replacements) 
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NEW HELP ON MECHANICAL 
SEALING PROBLEMS 


Stackpole carbon, carbon-graphite and 
ee seals offer many advantages over 

ing-type seals in providing bearing 
aaa for rotating shafts. In order to 
retain pressure on old style units conven- 
tional packing must be tamped into 
position, a “follower” placed on top of it, 
and a nut drawn up on the “follower.” 
Such a seal requires periodic attention, 
tightening and re-packing. It may lead to 
abrasion of the shaft and allow packing 
material to work beyond the shaft—a 
condition which is not only undesirable 
but may prove dangerous. 

Carbon and graphite seals, as developed 
by Stackpole, completely eliminate shaft 
wear, since these mechanical seals rotate 
with the shaft and against a highly finished 
bearing surface on the 
housing end plate, thus 

ucing friction to a 
minimum. Full descrip- 
tion in Stackpole’s new 
Catalog 40. Write for it 
today! 
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WORLD FAMOUS CONTACT 
SPECIALIST JOINS 
STACKPOLE ENGINEERING 


The appointment of Dr. Ragnar Holm, 
well-known Swedish physicist, to the en- 
gineering staff of Stackpole has been 
announced. Dr. Holm previously won con- 
siderable renown in Europe, where his 
research on the electric arc as applied to 
electric contacts resulted in important 
engineering advancements. Dr. Holm’s 
book, “The Techni- 
cal Physics of Elec- 
tric Contacts,” is 
already known to 
many engineers in 
this country. He has 
recently rewritten 
and expanded this 
volume which is now 
known as “Electric 
Holm will continue his 





Contacts.” Dr. 
research in our organization with the pur- 
pose of improving our products and being 
of service to our customers in problems 
related to the application of our materials. 


Write for Details on Any of These Stack- 
pole Products: Brushes (for all rotating 
electrical equipment) Contacts ¢ Iron 
Cores ¢ Water Heater Electrodes 
Anodes °* Carbon Molds & Dies 
Voltage Regulator Discs °* Welding 
and Chemical Carbons °° Resistance 
Brazing Tips ° Bearing Materials 
Electric Furnace Elements, etc. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 









MAKE SWITCH PENNIES 
REALLY COUNT 
Slide... Snap... Rotary Types 


Up-to-the-minute switches add greatly to 
the efficiency and convenience of any elec- 
trical product—and that, of course, 
means greater sales appeal to the ultimate 
consumer. Whether it’s a line, slide or a 
rotary action switch that has been speci- 
fied, Stackpole probably has exactly the 
type you need, at a price in keeping with 
your production budget. 

Eighteen standard types include 1-, 2 
3-, and 4-pole and 3-position switches, 
with or without detent, spring return, 
covers and other optional features. Special 
types and adaptations can be produced 
economically for large quantity users. 
Samples available on request. 


FREE CARBON-GRAPHITE 


SPECIALTIES BOOKLET 


Carbon, graphite 
and powdered 
metal combinations 
offer so many pos- 
sibilities in modern 
industry that we 
can no more than 
hint at their extent 
in a page such as 
this. For this rea- 
son, the big 32-page STACKPOLE 
CARBON SPECIALTIES book has been 
prepared. Far more than simply a catalog 
of the dozens of Stackpole products used 
throughout industry, it contains a wealth 
of technical data to help you evaluate 
carbon-graphite materials in terms of your 
own specific problems. A copy should be 
on the desk of every engineer, designer, 
production man and purchasing agent. 
Write for yours today on your company 
letterhead. Ask for Booklet No. 40. 





IN CARBON BUT DIAMONDS” 
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He at G.S. the mass production of Small Gears has been de- 
veloped to an extremely high degree of efficiency. You see, 
we've been making Fractional Horsepower Gearing exclusively for 
30 years or more! Obviously we’ve learned a lot about it during 
that time. Methods and machinery you never thought possible have 
been devised that improve quality, assure greater uniformity, and 
bring economies that result in faster deliveries and lower costs for 
our customers! Small wonder particular buyers from coast-to-coast 
depend upon us for a// of the Small Gears they need. Ask us now 
for prices and friendly G.S. cooperation on your requirements. 


SEND FOR THIS FREE CATALOG BULLETIN SE 
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WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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SEMS—Pre-assembled Screw and 


MULED STUDS in a full ronge of 
= Q 
DARDELET RIVET-BOLTS with the 
flocking thread . . . time savers 
for steel construction 


HEAD Machine Screws and Sheet Seisblies cigidly ‘ea Mowe pcoew’s of hi-tensile 


© 
COTTER PINS of steel, brass, LAMSON LOCK NUTS-— - : 


aluminum and stainless steel One-piece, all-steel—can be mA a INSERTS ~ er vere 
— weed eared? specifications ....in production 
" ’ quantities ‘ 


WIRE ROPE CLIPS with the new... PIPE PLUGS square heed and LOK Tiash stu 
’ . DS—Thread loc 
Hi-Center Sadd es and extra- headless; forged steel, heat- and seals in standard tap 


“BOLTS, NUTS & SCREWS” — 0 compilation of important 
mation ° technical articles on the manufacture, inspection, specifi 
ompLete INFOR ystRate cation ond use of fosteners; order from The Lamson 
ASTENERS vet Sessions Co. at $1.50 per copy. 


“BOLT, NUT & RIVET STANDARDS" — o complete and up-to 
date standards book on commercial fasteners. Availabl 
only from the American institute of Bolt, Nut & Rivet Manv- 
facturers, Hanna Bidg., Cleveland, Ohio. $2.00 per copy 
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bl ee. = ee — OTTER PINS «© SEMS e KEY BOLTS e CHAIR and LAl 
fT. 1971 West asth Str = nd to the num @ 


OBLONG Ni ° 
hh more information. 


ipa ane SHEET METAL SCREWS e MACHINE SCREWS e STO\ 
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VATOR BOL J 0". above.on ® | ® \® PRESSED and COLD PUNCHED NUTS e SKEIN NUTS ° 
@ \ i 


FIN HEAD e—ntw NUTS @ CAPPED NUTS e SLEIGH SHOE BOLTS e STO\ 


Ea ye ye 0) \ s+ sce BOLTS « MARSDEN NUTS e SELF-TAPPING SCREWS e FITTING-UP BOLTS e U BOLTS 
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CLUTCH 
HEAD 
SCREWS 










MACHINE 
SCREWS 








PHILLIPS 
HEAD 
SCREWS 


we snake fabio Mn 
STEEL BRONZE ALUMINUM 


@ Down the assembly lines they go MACHINE SCREWS, the “workhorses” of the group, 























TAPPING 
SCREWS 


—refrigerators, radios, washing machines, stoves and provide quality fastening “behind the scenes.” 
thousands of other electrical products for home and 
: : ; : Over the years, Lamson has solved many knotty assem- 
D industry. The American appetite for electrical goods bly-line fastener problems for the electrical industry 
is huge, and the industries which produce them feed y | 
ad loc the hungry market from hundreds of well-organized You're invited to “get Lamson on the line” whenever 
” smooth-flowing assembly lines. Fuss and fumble ‘that you have a fastener problem. Perhaps the answer is in 
hold up production cannot be tolerated. our files; if not, we'll do our best to get it for you. 
To smooth the flow of electrical products, Lamson & THE LAMSON & SESSIONS COMPANY 
Sessions manufactures many types of quality fasteners General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
rortont —each designed for fast assembly. Among these are Plants at Cleveland and Kent, Ohio * Chicago * Birmingham 
specifi PHILLIPS and CLUTCH HEAD SCREWS with 


son 


special non-slip heads for fast power-driving as well 
as “‘salesroom come-on”; SEMS, pre-assembled lock- 
washers and screws which eliminate an extra operation 
on the line and cut down wastage; TAPPING and 


FURNITURE BOLTS e SEMI-FINISHED NUTS e LAMSON LOCK 
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P BOLTS e ELEVATOR BOLTS e STOVE RODS e TRACTOR BOLTS « 








e. SPRING CENTER BOLTS e HUB and WHEEL BOLTS e CONNECTI 





WEATHER TIGHT & 


ENUTS e BARREL NUTS e OBLONG NUTS e CABINET BED BOLTS a 








CAP SCREWS e FIN HEAD 











PLASTIC INSERTS e EYE BOLTS e CLEVIS PINS e HINGE PINS e tie a 
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BETTER BECAUSE... 


Superior water resistance. 

Improved oil-proofing. 

Better spraying quality. 

Higher luster. 

Smoother finish. 

Perfect distribution. 

Economy of use. 

Greater acid resistance. 

Uniform drying. 

Decreased porosity. 

Even color spread. 

Longer life. 

Unmatched hiding quality. 
Stronger adhesion. 

New speed of drying. 

PLUS Matchless Insulation Quality 
*Homogenized Insulating Varnish will not settle 
in drum or can, except when left for extreme 


lengths of time . . . even then varnish will mix 
thoroughly with only the slightest agitation. 








A new development in the insulating varnish 
field which offers many distinct advantages over 
other red insulating enamels now in use. 


The intricate process of finer grinding of pig- 
ments and their near-permanent suspension in 
the final solution gives you an entirely new 
varnish that will do every job better . . . un- 
matched ease of handling (it requires practically 
no stirring or mixing!) .. . insures perfect dis- 
tribution of insulation . . . and anew economy of 
use. All these features plus even higher ratings 
for acid, alkali, water and oil resistance. 


No. 400 Red Insulating Enamel has been 
thoroughly tested and has met or surpassed every 
rigid requirement . . . It will prove its worth to 
you on first trial. 
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GEQRGE C. BORTHIG CO., INC. 


EAST RUTHERFORD, N. J. « P.O. BOX 115 
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-.- There Is No Equal! 


Leading manufacturers endorse the patented Norma-Hoffmann 
“Cartridge’’ Bearing because it is unequalled for continuous performance 
and long operating life. 


The highly efficient seals plus the carefully metered volume of 
Norma-Hoffmann’s specially compounded grease combine to give 

this bearing its unique operating characteristics. Designers 

of all types of equipment know from experience that there is no equal 
to its long-lived, efficient performance. 


lo give your customers greater value in your products, be ROLLER THRUST 
sure your design prints read 
‘Norma-Hoffmann ‘Cartridge’ Bearings.” 


RMA HOFFMANN 





IN WASHING MACHINE MOTORS 


In a recent National Consumer Poll*, one 


of the most desired features wanted by users 





of washing machines was motors with built- 





in motor protection. 

As a manufacturer of washing machines, 
you can provide this safety feature by simply 
specifying that your motor manufacturer supplies you with motors 
that have built-in Klixon Protectors. The additional cost is low yet 
you give users motor overheat protection that keeps motors working 
for the full life of the washing machine. 

Remember, too, regardless of the product you make. . . washing 


machines, circulating pumps, oil burners, etc. ... you can build 


product reputation and good 
will by always using motors 
that have Klixon Protectors. 


* Name on request 


TRADE MARK REG. U.S Pal. OFF 


SPENCER THERMOSTAT COMPANY 


109 Forest Street, Attleboro, Mass. 


HERE'S HOW 
KLIXON PROTECTORS WORK! 


When temperature. within the equip- 
ment reaches danger point, KLIXON 
Protector snaps the power ‘‘off’’ pre- 
venting burnouts 


. IT’S ON! 


When the equipment cools to safety, 
the Klixon Protector snaps the power 
“on™ automatically if the automatic 
reset is specified ... or when the reset 
button is pushed when manual type is 
specified. 





D-C CAPACITORS FOR 


seen 


OPERATION? 




















-40 -20 +20 +40 


Degrees Centigrade 


+60 +80 





+100 


Take advantage of the small size and light weight of e Size is smaller. 
Pyranol® d-c capacitors for those applications in freez- 
ing temperatures and below. No need to penalize your 
designs with oversize capacitors resulting from the use 
of other dielectrics. e Pyranol is non-flammable. 

Pyranol capacitors, as improved in recent years, are 
not only suitable for operation at temperatures up to 
85C, but can also be operated at temperatures down 
to _40C. Throughout this wide temperature range, 
the capacitance remains within plus or minus 5% “of 
its 25C value. 


¢ Most commercial standard ratings can be shipped 
from stock. 


e Like other G-E small capacitors, Pyranol com- 
mercial-standard capacitors are hermetically sealed in 
drawn cases —hot tinned for resistance to corrosion. 
They use the new silicone-gasketed bushing as insur- 
ance against leaks. They are all individually tested. 


Here are some of the advantages you'll secure by For specifications and details, ask for GEA-2621. 
using Pyranol capacitors —styles 50 ‘through 69 like Apparatus Department, General Electric Company, 
those pictured above —built to commercial ‘standards: Schenectady 5, N. Y. 
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GENERAL PLATE 


No one is in a better position to cut your electrical 
contact and precious metal costs than General Plate... 
pioneers in laminated metals. Through long years of 
experience in the manufacture of precious to base metal 
combinations . .. and work with leading manufacturers 
of electrical and industrial products, General Plate gives 
you laminated metals that provide economical solutions 
to your problems. 

General Plate Laminated Stock saves money because 
it eliminates a large waste of expensive silver. By 
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Cost: Cutting Family . 


LawiwtTed $1 OK 


GENERAL PLATE DIVISION 


bonding silver or other precious metal to inexpensive 
base metal you get the high cost metal only where it’s 
needed. The laminated construction not only lowers 
costs but increases operating life and makes fabrication 
of parts easier. 

General Plate Laminated Stock is available in sheet, 
inlaid stripes, elevated stripe, edgelay,as well as tube and 
wire... buttons for spot welding or soldering; rivets — 
or as completely fabricated parts made to your specifica- 
tions. Write for information or engineering assistance. 


of Metals and Controls Corporation 


: 49 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
50 Church St., New York, N. Y. © 205 W. Wacker Drive, Chicago, Ill. © 757 W. Third St., Mansfield, Ohio ¢ 36 Eastern Ave., Pasadena, Calif. 
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Most prominent position in any parade is 


Uaiim| Built-In” 
OTT TVG 
VOLTAGE 


With power shortages playing hob with line 
voltages all over the country— isn’t it about 
time that you too joined the parade of manu- 
facturers who are featuring constant voltage 
as a built-in component in their products. 
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This preamplifier phasing controi section of a 
medium power, low distortion restricted band 
audio-amplifier employed in a new printing plate 
engraving system couldn’t operate satisfactorily 
on available line voltages. Robert H. Rigby Corp., 
solved the problem with a “built-in’’ SOLA 
CONSTANT VOLTAGE TRANSFORMER. 


Unstable voltages varied the light output essen- 
tial for satisfactory operation of this precision 
instrument. High voltages burned out the light 
source. ‘Built-in’ SOLA CONSTANT VOLTAGE 
TRANSFORMERS now provide a constant source 
of light and enable R. S. Wilder Company to 
guarantee the life of the lamps. 





the SOLA CONSTANT VOLTAGE TRANSFORMER 
to be the solution to many of our troubles, by 
maintaining a constant output voltage to actuate 
a unit that is direct meter reading” ...a SOLA 
CV transformer is a built-in component of every 
Seal Line Balancer produced by this company. 


The H. C. Schildmeier Co. says, ‘“We have found 


SOLA HANDBOOK 
BULLETIN BCV-102 






treatise on voltage regulation. 
Write for your copy. 


SOLA 1s “hns 


Transformers for: Constant Voltage + Cold Cathode Lighting + Airport Lighting + Series Lighting + Fluorescent Lighting * Luminous Tube Signs 
Oil Burner Ignition + X-Ray + Power + Controls + Signal Systems + etc. + SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Iilinols 


Manufactured under license by: ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia » ADVANCE COMPONENTS LTD., Walthamstow, E., England 
UCOA RADIO S.A., Buenos Aires, Argentina *« M.C. B. & VERITABLE ALTER, Courbevoic (Seine), France 
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A complete, and authoritative / , 
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Sheet, Strip, 
Rod, Wire, Tubing, 
Clad-steel, Castings. 


Its practical cost astonishes users almost 


as much as its distinctive characteristics 


It is a strange and interesting metal, Pure Nickel. A kin of both 
the base metals and the precious metals. Among all the elements, 
no other metal possesses its unique combination of so many differ- 
ent and uncommon properties. 
















CHEMICAL COMPOSITION 
The nominal composition of com- 
mercially pure wrought Nickel is: 

posksenenineaecsubessete . @ It is highly resistant to corrosives that destroy many other metals—alkalies, 
many acids, salts, organic compounds, fumes. 












RNIN oc sc nkie sagas scecaee 
IN a dc boxes bk debe dnd skenr 0.05 
EE RL eC sS tan cenckksheeeeee 0.1 
*Including cobalt 


@ It has mechanical properties like those of structural steel. 














@ Yet it is so ductile that it can be worked into the most intricate and delicate 
shapes that are practical in metal. 









PHYSICAL CONSTANTS 






@ It protects the purity of sensitive foods, beverages and pharmaceuticals 















































Specific Gravity weeeececvvesceceeeses 8.89 against contamination. 

Density, lb. per cu. in.............- 0.321 

Mdhies Palet....2%s<0s- pee @ It often provides a faster rate of heat transfer than metals with equal heat 

Specific Heat at (80-212°F.)....... 0.130 conductivity. 

Heat Expansion Coefficient at (80-212°F-), @ Its special electronic properties make it a standard metal for electronic uses. 
MET et chcerhethnasuesnee 0.0000072 

Th 1 Conductivity at (80-212°F.), ‘ — — , 
inne, ft./hr./°F jin. Se eee " 420 It offers rare electrical and magnetostrictive characteristics that often give 

Electrical Resistivity at 32°F., theoretical ideas a birth of practical value. 
TR SINS Misia scdernsdasesann 63 

Saoee ain of Roetien sie @ It can be exposed to temperatures ranging into yellow heat and even hot- 

esistivity per °F......... 0022-0. . 

Modulus of Elasticity ter in the absence of sulphur. 
a ,000, ‘ . . . as 
“4 ne a Oe ae a. @ At sub-zero temperatures its strength increases without change in ductility 





Prshenanls Mistho .......ccccccoccnses 0.31 and toughness. 






@ It is a standard metal for the cladding of steel, and as a base for gold, 
palladium and silver-clad products. 


MECHANICAL PROPERTIES 


The following figures for Standard 
Cold Rolled Sheet are typical, though 
the figures will vary for different 
forms and tempers. 






















And one of the most valuable of all its features is the fact that 
Pure Nickel is a practical metal at a practical price. 













Tensile Strength........ 55,000-80,000 psi 

Yield Strength (2% 7, ae Does it stimulate an idea of how you may find an easy answer to a 
’ Rs psi ; 

Elongation in 2 in............... 50-35% difficult problem? 


Rockwell B Hardness.............. 


AVAILABLE FORMS 


Wire Bar Plate Pipe 
Rod Angles Sheet Strip 
Seamless and Welded Tubing 
Sand and Precision Castings 
Clad-Steel Plate and Strip Welding Rods 


Our technical bulletin “Engineering Properties of Nickel’ gives 
the important facts you want. It’s yours for the asking. 




















The International Nickel Company, Inc. 


67 Wall Street, New York 5, N.Y. 
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Here’s the new, enlarged, 24-page edition of “Arm- 
, strong’s Gasket and Sealing Materials.” Contains all the 
helpful technical data that made the first edition so 
popular with design engineers and purchasing agents. 
Also suggests methods of putting Armstrong’s stock ma- 
terials to specialized uses in such fields as the radio, 
electrical, automotive, petroleum, and transportation in- 
dustries. Includes latest government specifications—plus 
up-to-date charts on synthetic rubber, cork-and-syn- 
thetic rubber, cork composition, and fiber sheet 3 
sealing materials. For your copy of this new 


booklet, fill in coupon below and mail today. 


ARMSTRONG'’S 


GASKETS ¢ PACKINGS @ SEALS 
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SEND FOR THIS GASKET HANDBOOK 


SD GND ES ES RS GD ND CNN CNS RD CR Ee we 











NEW EDITION CONTAINS | 


@ Ten technical discussions 
@ Useful charts 

@ Data on gasket materials 
& 


Typical applications 


ARMSTRONG CORK CO., 
Gaskets and Packings Dept., 
9509 Arch Street, Lancaster, Pa. 


i 
j Please send me at once a copy of the new 24- 
t page booklet, “Armstrong’s Gasket and Seal- 
\ ing Materials.” 


RIN, fe cians yw aitign Cache nash osaciitecons oneness Gaealactanciesel 
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| Today, thousands and thousands of Reliance V*S 

| Drives, providing adjustable speeds from A-c. cir- 

: cuits, are helping to increase production and 
reduce costs in every industry. These completely 

| packaged, all-electric drives have become so 
popular since they were first introduced ten years 
ago that there is now no important industry 
where theyare not being profitably 
employed. If you do not yet have 
the proved time-saving and cost- 
cutting advantages of Reliance 
V*S Drive in your plant, it will 
pay you to investigate further. 
Write for mew Bulletin 311! 


Sales Representatives in Principal Cities 


Conveniently-packaged, factory-wired Va§ Drives are 
available from 1 to 200 hp. Two or more motors may be 
operated simultaneously from a single Control Unit. 
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Industry after Industry! 
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WT REV ECA 
-Temperature-Abrasion Tests to 
Determine Best Sleeving for 


Automatic Pilot Component 









@ Mail covpon for this free 
folder containing working 
samples of VARGLAS Silicone 


i piencinne 


VARFLEX CORPORATION 
309 Jay St., Rome, N. Y. 

Please send me your free folder containing samples of e 
VARGLAS Silicone sleeving and tubing. | am particularly 
interested in samples suitable for...............sseeees 
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To assure dependable performance throughout all 
types of operating conditions that aircraft might en- 
counter, Bendix Aviation puts its Automatic Pilot 
Systems through drastic heat and cold tests as 
normal production, procedure. 


Extremes of 300° F and —65° F rule out many 
materials that serve adequately in normal or limited- 
range temperature conditions—but in VARGLAS 
Silicone, Bendix found a sleeving that satisfied their 
requirements. VARGLAS Silicone retained its in- 
sulating and color properties at the high tempera- 
tures, and continued pliable and flexible in the very 
cold tests. Bendix also established that the Silicone 
material was remarkably resistant to abrasion. Re- 
sult: VARGLAS Silicone sleeving is used on the leads 
to the low-inertia motor in the Servo unit. 


For tough insulation jobs that defeat ordinary in- 
sulation materials—VARGLAS Silicone often is the 
answer. We make a complete line of sleeving and 
tubing including VARGLAS treated and untreated 
Lite-Wall Sleevings (ECC-A and ECC-B). Write for 
our free folder containing working samples of 
VARGLAS Silicone electrical sleeving and tubing. 


VARFLEX CORPORATION 


309 Jay St. Rome, N. Y. 
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COST 1/6 as much to produce! 


ap Spinning chucks machined from Densified Wood—com- 
pressed wood veneers impregnated with BAKELITE Phenolic 
Resin — provide major economies in spinning aluminum 
parts. First, their production cost is approximately a sixth 
that of similar forming dies made of metal. Moreover, low 
coefficient of friction of the dies prevents overheating of 
metal being worked. And they don’t scratch the aluminum 
part being spun. In addition to its great wear and abrasion 
resistance, Densified Wood takes a permanent finish of re- 


markable grain and beauty. It has become a notably useful 
new material for many industrial and consumer applications. 


Originally Udéniled / 


—that’s the thrill of working with plastics! 
















BAKELITE 


NEWS © 


NOTES FROM BAKELITE CORPORATION 
ON BETTER, FASTER, LOWER COST 
PRODUCTION WITH “BAKELITE” PLASTICS 





New lease on life for ABRASIVES! 











@ Behr-Manning Company’s abrasive belts, disks and sandpaper — with the 
abrasive grain anchored to backing by BAKELITE Phenolic Resins—last five to GP) eer 
(a) six times longer in high-speed precision grinding service. The reasons: Resist- Lalla 
heat and he phenolic resin bond kes dry- saa 
ance to heat and to moisture. The phenolic resin bond not only makes dry Me 
grinding of metals practical and economical, but also wet-grinding of low-fusion- a poet 
point materials, or materials which present a dry-dust or a fume hazard. These PALACE 





Lia Bits 


coated abrasives are used in jobs once done only by milling machines, profilers, AR 


shapers and even planers, 









How to HANDLE a hot problem! 


&Y The makers of Revere Ware use BAKELITE Phenolic heat- 
and water-resistant molding material for the handles of their 
famous line of kitchen utensils. It retains its high mechanical 
strength even at the high temperatures associated with cooking. 
Its low conductivity keeps handles comfortable to touch. It is 
rapidly and economically molded to a lustrous finish. The ma- 
terial is unaffected by soaps, greases and food chemicals. More 
than a score of other leading utensil makers also prefer to use 
BAKELITE Phenolics for handles, 


























The desk that SCOFFS at burning cigarettes ! 


0 Carelessly placed cigarettes won't burn this 
desk top because of an aluminum foil underlay 
in the plywood assembly that rapidly carries off 
heat. In the tops of desks so constructed by 
Myrtle Desk Company, both sides of the foi! 
are bonded to paper which is impregnated with 
BAKELITE Phenolic Adhesive. This makes a per 
manent bond to adjacent veneers, and greatly 
simplifies and speeds up the handling of the foi! 
during the manufacturing operation. 





For the COOL WAY on the highway! 


5) BAKELITE Thermosetting Phenolic Resins serve as 
the permanent bond for these spun-glass, thermo-acous- 
tical insulating batts made by Owens-Corning Fiberglas 
Corporation. The resins, set by baking, bind the thou- 
sands of glass filaments together into stiff mats. The stiff- 
ness simplifies installation and prevents 
settling from vibration—even in such ap- 
plications as this refrigerated truck. The 
bond has high mechanical strength and re- 
mains stable under conditions of high hu- 
midity and elevated temperatures. 















Illustration courtesy of Armstrong Cork Company. 


Every Designer Should Know About 
The Expanding Family of Plastics 


Check coupon below for information on specific subjects illus- F 
trated. For general information write for copy of Booklet G-8, & t | er Ti 
“A Simplified Guide to BAKELITE and VINYLITE Plastics.’ 4 
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TRADE-MARKS 


BAKELITE 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


Ti 
30 East 42nd Street, New York 17, N. Y. 
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BAKELITE CORPORATION, Department 73 
30 East 42nd Street 
New York 17, N. Y. 


CONCRETE GAIN for concrete forms! 


6) Concrete forms can be re-used as many as 100 
Please send information on subjects checked below: times when made of plywood faced with Kimberly- 
Clark’s “Kimpreg”... paper impregnated with 


] 1. Densified Wood 4. Phenolic Resin Adhesives ; ; 
BAKELITE Phenolic Resin and hot-pressed on the 


] 5. Resin-Bonded Thermal 


[ 2. Phenolic Resin Bonded saree plywood panels. The smooth, long-lasting surface 
Abrasive Beltsand Discs _ ; imparts a practically finished surface to concrete. 


o apens” Paper Clentc It has excellent resistance to wet-abrasion, to water 
(10 3. Phenolic Molding Plastics Surfacing for Plywood : ad core E : 

absorption, and to weathering. It does not swell. 
| Oiling is reduced to a minimum. It strips easily 
from concrete and cleans quickly, Its long life 
greatly lowers form costs, 









Your Name Title 













Your Company ite 


Address Fs nionasnoenpp ieee, SmI Oo sacaaas 
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In new designs—take advantage of Western 
Felt’s superior qualities for many component 
parts. It’s an extremely versatile material. Manu- 
factured to rigid specifications. 





















Western Felt applications are practically un- 
ll limited—in isolating vibration, absorbing sound, 
Tas filtering liquids, retaining lubricants, etc. It cuts 
readily to any form...and does not ravel, fray or 
lose its shape. In whatever way you may use it 
— Western Felt can add materially to improved 
performance of a product. 


Name the characteristics you need... Western 
Felt engineers are ready to 







thetic work with you in answering any 
problems that involve the possi- 
ble use of felt. Write, wire or 


phone today. 
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24-HOUR * OFF-THE-SHELF” 
SERVICE NOW AVAILABLE 


IN ALL PARTS OF THE U.S. 


Three conveniently located factory warehouse 
and service branches, linked with over 200 
authorized dealer service stations across the 
nation, give you faster, country-wide service 
on all SMITHway Motors. 


You get the finest service through qualified 
high-standing local shops...and you get 
the finest parts, warranted-factory-inspected 
SMITHway parts. Servicing and repair are 
done to factory-established SMITHway 
standards. 


And you get the fastest and lowest-cost 3 FACTORY WAREHOUSE AND SERVICE 
service: two other good reasons for choosing 


SMETBiwar Moses! BRANCHES —Los Angeles, Chicago and Newark— 
j plus more than 200 dealer service stations, enable the 
Product Service Division to speed your order today! 


a.o. Smorel 


Corporation 


PRODUCT SERVICE DIVISION* 


EASTERN CENTRAL WEST COAST 
113-115 Frelinghuysen Ave. 8312 South Chicago Ave. 1637 No. Spring St. 


* 
a V ; C e Newark 5 Chicago 17 Los Angeles 12 


*Also serving these SMITHway Products: Water Heaters, Liquid Gas Systems, 
Vertical Turbine Pumps, Stokers, SMITHway-Burkay 
Water Heaters and Burkay Heating Equipment 


For additional information, write your near- 
est A. O. Smith Product Service Division 
branch. 
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MIRAGLAS 19 THE NAME 
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STANDARD 




















ARNISHED 
TUBINGS a 


that provide positive SNOT 
protection for electrical 
apparatus... 








. TRIPLE 
Kk » STRENGTH 
MIRAGLAS VARNISHED TUBINGS, ; 
IMPREGNATED 


woven of Fiberglas yarn, meet 
or exceed the specifications set 
by the Varnished Tubing Associ- 
ation and the American Society 
for Testing Materials. 


YS STANDARD GRADE FRET flexibility, Q Cita. the Optimum in Superiority 


has little varnish and is recommended for high for high gloss, non-hydroscopic, resistance to high 
temperatures where dielectric strength is not a temperatures, oils, acids, etc. IMPREGNATED has a ’ 
factor. 


dielectric rating beyond 7000 volts and is un- 
equalled for Long Life Under Most Severe Condi- 


DOUBLE SATURATED +9: 
hes all qualitics of the tions. Write for Samples. 


STANDARD GRADE but with additional coats of var- 


ish to bring the di tri ti to 1 Its. 
Se ne een eomnme te LAR ete FOR USERS OF COTTON YARN VARNISHED 


© EE is built up with coats of TUBINGS The Mitchell-Rand MIRAC and HYGRADE 


especially flexible insulation varnish for dielectric Varnished Tubings of long staple fiber yarn are 
ratings up to 2500 volts and is particularly suited comparable to Fiberglas Tubings in dielectric rat- 
where assembly operations include the possibility ings, tensile strength, flexibility and long life. 


of rough handling. Write For Samples. 


Write today for your free copy of the M-R WALL CHART with its engineering tables, electrical symbols, carrying 
capacities of conductors, dielectric averages, thicknesses of insulating materials, tubing sizes, tap drills, etc. 





A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH ~- INSULATING PAPERS 
AND TWINES * CABLE FILLING AND POTHEAD COMPOUNDS * FRICTION TAPE AND SPLICE » TRANSFORMER COM- 
POUNDS ~* FIBERGLAS SATURATED SLEEVING « ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND 
TAPE « MICA PLATE, TAPE, PAPER, CLOTH, TUBING « FIBERGLAS BRAIDED SLEEVING - COTTON TAPES, WEBBINGS AND 
SLEEVINGS * IMPREGNATED VARNISH TUBING * INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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Case History on METAL POWDER Savings 


tolerance 


ey eto hn dite 


These impressive savings were achieved when this link was switched 
to pressed brass powder production. Three operations were formerly 
required—stamping,/coining and sizing. 
In addition toreduced costs, conversion of this part to 
brass powder fabrication has: 
1. Obtained a fequired tolerance of +.0005” be- 
tween hole centers with no sizing required. 
2. Simplified manufacture. 
3. Eliminated lubrication problems— 
because of oil-impregnation, which is 
Y Possible only with 
powder metal 
parts. 


aes 


ont HEAD PRODUCre 


THE NEW JERSEY ZINC COMPANY 


160 Front Street, New York 7, N. Y 221 N. LaSalle Street, Chicago 1, Ill. 
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Pblliance Model B is another new, 
4-pole shaded type induction mo- 
tor. It is especially adapted to fan 
blades and other mechanical loads. 


This motor is made in three stand- 
ard stack thicknesses with vari- 
able horsepower ratings for 
particular operating conditions 
such as fan loads—other mechanical 
loads—continuous or intermittent 
duty. And to further meet varied load 
requirements, Alliance Model B can 






ACTUAL 
SIZE 









be supplied semi-enclosed as illus- 
trated or completely enclosed with 
oil tubes and oilers. 


With a range of power ratings from 
1/100 h.p. up to 1/25 h.p. and a 


speed of 1550 rpm; Model B, like all 
Alliance motors lends itself to mass 


ng- 
Shy!" sho oughowt 


ble the 
ple but ” 


production at low cost. 
WHEN YOU DESIGN—KEEP uiance 
| MOTORS IN MIND 


ALLIANCE MANUFACTURING COMP ANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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MAGNETIC 


LLL LLL 


STUDY the elements of a Federal NOARK Motor 
Starter; and learn, in 6 quick lessons, why simplified 
motor control does a beter job! You get unfailing 


overload protection; quick, easy replacement of 


ETT 
2 


as 
Ne 
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coils and contacts; frictionless solenoid action that 













sees you through the heaviest production schedules. 














Federal NOARK gives you rugged, easily main- 


tained motor controls that cost not a penny more. 








DISTRICT OFFICES IN ALL PRINCIPAL CITIES. 


FREE / 


Federal NOARK Mofor 
Control folder and 
FEDERALOG (Outlining 
the complete Federal . 
NOARK line) 


Federal NOARK 
MOTOR STARTERS 





ee 





Federal Electric Products Company 
50 Paris Street 

Newark 5, New Jersey 

Please send me free copies of the Federal 
NOARK Motor Starter folder and the Fed- 
eralog. 






Size 3 Size 2 Size | Size 0 | NAME 
FEDERAL also manufactures size 4 and 5 Magnetic Motor Starters. ADDRESS....... eit eas ghee | 
A complete line of Manual Starters . . . Magnetic Contactors . . . CITY. ssf EN cy aga 
Combination Motor Starters . . . Reversing Contactors and Starters 
om Combination Reversing Starters . . . Magnetic Multi-Speed 
foun a> Reduced Voltage Magnetic Starters . . _ Automatic EXECUTIVE OFFICES: 50 Paris Street, Newark 5, New Jersey. PLANTS: 
anster Panels. Hartford, Conn., Newark, N. J., St. Louis, Mo., Long Island City, N.Y. 
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SEVEN HEADS ARE 
BETTER THAN ONE..... 


» -.. especially when it’s your spring those heads are 
concentrating on. Whether it’s a matter of 

material, design, method of manufacture 

or deliveries, it’s to your advantage to know 

that the best skills in the craft are instantly 

ready for group consultation and action. 


Make these plants your partners in 
mechanical progress. 


SPRINGS 
SMALL STAMPINGS 
WIRE FORMS 


.... AND DUNBAR BROTHERS COMPANY DIVISION, BRISTOL, CONN. 
OHIO DIVISION, 1712 EAST FIRST STREET, DAYTON, OHIO 
IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONT. 
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DISTRIBUTED WINDING... The ex- 
ceptionally high efficiency and sparkless 
commutation is secured through the use 
of a unique magnetic design. This per- 
mits the use of a distributed winding of 
considerably more copper than in the 
usual direct current design. 





HEAVY DUTY BRUSH RIGGING— 
DOUBLE BRUSHES ... Ample brush 
capacity to handle the high currents of 
periodic heavy overloads is assured by 
the Baldor dual brush rigging design. 
Heavy cast brass brush holders and 
steel rocker arms make a construction 
that is entirely dependable. 





EXTRA LARGE COMMUTATOR... 
Baldor traction motors have large over- 
size commutators assuring ample capac- 
ity for the high currents of low voltage 
operation. Each armature is dynamically 
balanced eliminating vibration at the 
higher no load speeds and assuring 
long and dependable service. 





DIRECT CURRENT 


yal Wi MOTORS 


for Industrial Trucks, Hoists 
CMC TC 
Service 


These Baldor 12-, 24- and 32-volt D. C. Motors are compact yet 
ruggedly built especially for service on railroad equipment, industrial 
trucks and other heavy-duty applications. 


Their features include high efficiency, high maximum torque, perfect 
commutation in either direction with instant reversibility . . . and cool 
operation. 


Each is designed specially—both electrically and mechanically —for 
specific applications. 


May we send you illustrated Bulletin No. 310 giving complete information? 


BALDOR ELECTRIC COMPANY © ST. LOUIS and Principal Cities 







BETTER MOTORS 


For More Than a Quarter of a Century 

























QD am-FM & TV 


TRANSMITTERS 


are equipped with 


Adlake Relays 


RAYTHEON Manufacturing Company’s AM, FM 
and Tv transmitters, including the famous 
“RF-3” 3-KW FM, “RA-5” 5-Kw AM and the new 
“RTv-500” 500 watt Tv and “‘RTV-5” 5000 watt TV 
equipment, employ Adlake Relays for CONTROL. 


Silent and chatterless, Adlake Mercury Plunger 
Type Relays are an integral part of these stream- 
lined transmitters which produce high fidelity 
modulation with a low noise level. 


Besides silent operation, Adlake Relays bring 
these advantages to any job where relays are 
used: 
@ Hermetically sealed contact mechanism is 
impervious to dust, dirt and moisture. — 
@ Liquid mercury-to-mercury contact prevents 
burning, pitting and sticking. 


@ Adiake design armors relays against out- 
side vibration or impact; they are usable on 
either stationary or fixed equipment. 
(Above) Relay panel in Raytheon's RF-3A 


Whatever your relay needs are, there’s an Adlake 3-KW FM AMPLIFIER (shown below) 


Relay to do the job. You'll like our free, illus- 
trated folder giving full details. Write for it 
today to: The Adams & Westlake Company, 
1108 N. Michigan, ELKHART, Indiana. 


THE 


Adams & Westlake 


COMPANY 


Est. 1857 « ELKHART, INDIANA «+ New York + Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury 
Relays for Timing, Load and Control Circuits 
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: Better electric motors 


/hse Wo popular types of J & H nomen 
Motors are now on the job in America’s shops, J ACK & HEINTZ 


farms and homes . . . quietly and dependably Mass Precision 


powering more than a million machines and 

appliances. The Type Cl Split-Phase Motor BACKED BY (altima Oh 

(left) powers easy-to-start applications such as 

blowers, fans, centrifugal pumps. The Type C2 

Capacitor-Start Motor (right) drives compressors, reciprocating pumps, Ap o 
process machines and other hard-to-start applications. Each is the result of | 


J & H superb engineering skill and precision-production “know-how”. Write dams 4 
for complete details on the J & H line of fractional horsepower motors. 

Aircreth onan 

Generators Quvestere 


JACK & neintz EH PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 





WIDE, STEPLESS SPEED RANGE 
AUTOMATIC SPEED REGULATION 
SMOOTH, FAST ACCELERATION 
AUTOMATIC CURRENT LIMITATION 




































...@ Wide, stepless speed 
control for d-c motors from a-c power line 


You get complete motor control from a single 
control station with Westinghouse Mot-O-Trol 
—a new development that provides a wide, 
stepless range of speeds for d-c motors operated 
from alternating current. Mot-O-Trol starts 
motors. It brings them up to preset speed 
smoothly and rapidly. It permits wide change 
of speed at any time. It regulates speed under 
varying loads. It applies dynamic braking for 
stopping. It reverses motors. Mot-O-Trol pro- 
. vides precise control in a packaged drive that 


CHECK THESE 
MOT-O-TROL FEATURES 


© Smooth, automatic acceleration. Current 
limit is preset to suit load requirements. 

© Finger-tip speed control on one small 
dial. 

® Minimum number of circuits and 
industrial type components. 

© Constant torque—low to base motor 
speeds. 

© Constant horsepower—base to higher 
speeds. 

© Protection against overloads, low voltage 

and field failure. 


Af needs no additional equipment. It can be mount- 
ed on or built into machines. 

Today, Mot-O-Trol versatility is solving drive 
problems in nearly every industry. In yours, too, 
there may be an application where exacting con- 
trol will step up the efficiency of men and ma- 
chines. Investigate Mot-O-Trol advantages to- 
day. Get all the facts . . . the complete story. Call 
your nearest Westinghouse representative and 
ask for booklet B-3256 or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-60679 


Mot-O-Trol cabinet 
for 15 hp drive 


Westinghouse 


PLANTS IN 25 CITIES... € |} OFFICES EVERYWHERE 
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Wire Keeps Your 


{Paote Wore Young 
..and Keeps 
Your Customers 


*.Let’s suppose you make a television Her friends like its smooth modern 
set, a range, a Waffle iron or some design, dependable operation . 
other electrical product ... and and enthuse over its novel features. 
Mrs. Jones buys one. 


1 2 3 4t 5 


1. Magnet Wire. 2. Firewall Hookup Wire. 
3. Appliance Lead Wire. 4. A.V.C. Switch- 
board Wire. 5. Thermostat Control Wire. 


TOUGH BREAK 
Maybe... but it could have 
been prevented with wire de- 
signed for years of dependable 
operation under even the most 


But after awhile wire-trouble rears Then Mrs. and Mr. Jones tell all severe conditions. For any 
its ugly head, performance goes hay- their friends, and you can say good- products that means perma- 
wire, again .. . and again. by to a customer ... and a lot of nently insulated Rockbestos 


prospects. wires, cables and cords. 


Rockbestos wires, cables and cords—insulated with impregnated 
felted asbestos and other enduring materials — are the best 
insurance you can buy against wire-failure caused by heat, 
flame, fumes, grease, oil... and age. 


WRITE TODAY — for your copy ROCKBESTOS PRODUCTS CORP. 
of the new No. 10-F Catalog, sec- New York ? porn ” 7 eee Chicago 


tioned for easy reference to Appli- Pittsburgh St. Louis Los Angeles Oakland, Calif. 
ance, Aircraft, Electronic, Fixture, RO cs K R E S TO wy 
Lighting and Magnet Wires; Appa- 

ratus Wires and Cables; Power and r - 


les. 
Control Cabtes THE WIRE WITH PERMANENT INSULATION 
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Here at Moraine Products, we regard 
powder metallurgy as the province of 
practical manufacturing and good 
engineering—and not of magicians. 
We don’t pretend to be able to just 
wave a wand and pull an intricately 
shaped cam or gear out of a hat. 


Our recommendations on the appli- 
cability of metal powder to a parts 
problem are based on long years of 


metallurgical research and production 
experience. 


That’s why we tell you that some parts 
are practical for powder metallurgy— 
and some are not. Metal powder parts 
have a place in production only if they 
fulfill these conditions: (1) The shape 
permits good die fill and density; (2) 
the order is sufficiently large to amor- 
tize tooling costs; (3) the physical 
properties and tolerances required are 
within the range attainable in normal 
production. 


And Moraine Products must be con- 
vinced that powder metallurgy offers 
otherwise unobtainable advantages in 
price, properties and performance 
before we start production on a metal 
powder part. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 
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ENAMEL 


FORMVAR 


COTTON 
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TATISTICAL METHODS are not 
S crdinasily associated with engineer- 
ing. But as a branch of mathematics, 
such procedures are scientific in charac- 
ter and since engineering is based on 
scientific methods and on mathematics, 
there is no reason why engineers should 
not adapt statistical methods to their 
work where applicable. Such procedures 
are not limited to the economist, the ac- 
tuary and the psychologist. 

In industry, statistical methods were 
first applied to the inspection of mechan- 
ical parts produced in large volume on 
machines. This application stemmed from 
the problem of setting tolerances on di- 
mensions to assure interchangeability in 
assembly without resorting to 100 per 
cent inspection. It largely dealt with 
screw machine products and stampings. 
Generally, these are problems that con- 
cern the inspection department, which is 
usually independent of both the shop and 
the engineering department. 

Inspection is not limited to gaging for 
dimensional accuracy. In its broadest 
sense, it involves testing on a number of 
levels which are of concern to the design 
engineer. Testing is definitely a func- 
tion of product development. And for 
both materials and purchased compo- 
nents, acceptance is by test against speci- 
fications set up by engineers employed 
by individual manufacturers or asso- 
ciated in national societies. 

It is surprising how haphazard this 
testing can be and how unscientific. In 
the first place, the designer often does 
not know the real significance of the tol- 
erances he sets on performance character- 
istics and all the associated variables. He 
sometimes overlooks the fact that there 
are not only wide variations in materials 
but also variations in the measuring proc- 
ess, including instrument errors and hu- 
man errors. He is likely to make his big- 


gest error in testing materials or parts on 
a percentage basis, forgetting that the 
evidence produced by a sample is pro- 
portional to the sample size and not to 
the lot size from which the samples were 
drawn. 

It is here that statistical methods can 
be of real help. Testing is almost always 
on a sampling basis and is necessarily 
predictive in nature. There are now 
scientific means available for evaluating, 
at least approximately, the probabilities 
associated with the predictions. The the- 
ory of statistics is in the realm of higher 
mathematics, but in practice the method 
is reduced to graphics and simple arith- 
metic. In this connection, the ASTM 
Committee E-11 on Quality Control of 
Materials is revising its Manual on Pres- 
entation of Data and arranging a compre- 
hensive treatment of the subject of sta- 
tistical quality control of materials in 
terms with which the engineer is familiar. 

More specifically, elsewhere in this 
issue, an article is presented dealing with 
quality control as applied to spring test- 
ing, leveled at the designer who writes 
his own ticket on load-length tolerances. 
In a later issue the reader will find an 
article dealing with statistical methods as 
applied to insulation testing as a basis 
for motor and generator design. Here 
it will be shown how the use of “prob- 
ability” logarithmic graph paper makes 
straight lines out of the conventional dis- 
tribution-curve hump and makes extra- 
polation of accelerated test data statis- 
tically reliable. 

Design and development engineers 
should familiarize themselves with -sta- 
tistical methods. They are going to hear 
more about them as time goes on. Here 
is a scientific tool that will enable the 
engineer to obtain more reliable predic- 
tions of performance and greater economy 
in obtaining such data. 








Flexible Cords 


Recognized types available to connect portable appliances and machines 
to their power supply. How to select the lowest cost type to meet re- 
quirements of current, voltage, temperature and service conditions. 


E. F. SCHUSTER 
Assistant Electrical Engineer 


Underwriters’ 


ELECTION of the one most suitable type of 

cord, considering cost and safety, for any appli- 

ance or other portable electrical equipment de- 
pends on several service factors including temperatu.e, 
current and voltage limitations, degree of portability, and 
severity of service or exposure. 

Elements of construction in portable cords serve either 
of two functions, to provide adequate electrical insula- 
tion for safety, or protection to the insulation for ade- 
quate life. Materials for these functions are specialized 
and combined in various ways to give desired insulation 
and service for a wide variety of applications from the 
light duty parallel lamp cord to the moisture proof heavy 
duty cord for industrial tools. 

These flexible cords are built up around either 
stranded or tinsel conductors. In the stranded type, 
single strands of fine wire are combined to give a total 
cross-section equivalent of a solid conductor. In tinsel 
cord, each conductor is made up of a number of strands 
consisting of a thin ribbon wound around a fibrous core. 
Sufficient strands are used to give a total cross-section 
equal to a No. 27 gage solid conductor. 


Schick, Inc. 

Where maximum flexibility is essential, 

tinsel cords can be used if power require- 

ments are under 50 watts. Rubber jacket 

on type CTJ parallel cord gives moisture 
resistance needed for electric razors. 


Laboratories, Inc. 


Strands are twisted together or held with a serving 
of cotton and insulated with rubber, thermoplastic o: 
asbestos depending on the service involved. For added 
protection, the insulation on each conductor may be cov 
ered by a cotton braid. Two or more insulated wires 
are then laid parallel or twisted together, and usually 
covered with an outer braid—which may be moisture 
proof —and for heavier duty a rubber, neoprene or 
thermoplastic outer jacket added. Thus, the variables in 
structure are: 

Stranded-type conductor of specified area, or tinsel. 

Insulation on individual wires of required material 

and thickness. 

Protective braid over each conductor usually required. 

Parallel or twisted lay of the conductors, with jute 

fillers added in some types. 

Overall fibrous braid which may be moisture proof. 

Outer jacket of rubber, thermoplastic or oil-resistant 

material (neoprene). 

Letter designations for approved types of cords, un 
fortunately, do not all follow a systematic pattern, al 
though some generalizations are possible. The letter A 


General Exectric Co 


Conductor insulation and jacket are integral on type POSJ rubber 

cord. Parallel conductors and the rip feature are cost advantages for 

light duty applications such as clocks, radios, portable lamps and 
battery chargers. Type POT has thermoplastic instead of rubber. 
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Table I—Guide for Identifying Standard Types of Flexible Cords 






































KEY: Braid femal 


Jacket or insulation Bn 


Jute 


ia Type Wire | No. of Conductor® Outer . . 
Type'of cord | letter Size cond, | Insulation braid Jacket® Braid Construction 
Tinsel cord 
Cotton insulation CT 27 2,3 R(1) yes none opt 
Cotton insulation jacketed CTJ 27 2,3 R(1) yes R(I) no 
Asbestos insulation AT 27 £3 R+A opt none opt 
Asbestos insulation jacketed ATJ 27 2,3 R+A opt R(1) no 
Heater cord 
Twisted HC 18-14 2,3 R+A yes none no 
Braid cover HPD 18-14 2,3 R+A no none yes 
Jacketed HSJ 18-14 2,3 R+A opt R(1) no 
Parallel cord 
Braid cover PO-64 18 2 R or T(1) yes none yes 
Braid cover PO-32 18-16 2 R or T(2) yes no yes 
Larger size PO 14-8 2 R or T(3) yes no yes 
All rubber POSJ-64 18 2 R(1) no R(1) no 
All rubber POSJ-32 18-16 2 R(2) no R(1) no 
Thermoplastic POT-64 18 2 TQ) no TQ) no 
Thermoplastic POT-32 18-16 2 T(2) no TQ) no 
Twisted cord 
Lamp cord Cc 18-8 2+ R or T yes no no 
With braid PD 18-8 2+ Ror T yes no yes 
Reinforced P-64 
Sait, peel pera 18 2+ RorT(l) yes  R(1) yes 
Reinforced P-32 
ae PwPast 1816 2+ RorT(2) yes (1) yes a  =—— 
Reinf. heavy P 
Reinf. moist. proof pwr} 48 2+ RorT(3) yes R(1) 77 
Vac. cleaner SV 18 2 R(1) R(1) no 
Vac. cleaner SVT TQ) sei TQ) no 
Hard service SJ } R(2) no 
Hard neoprene srt 18,16 2,3,4 RorT(2) no N(2) no 
Hard thermo. SJT T(2) no 
S) R(4) no 
Hard service SO} 18-10 2+ Ror T no N(4) no 
ST} J(4) no 
Heavy duty K 18-8 2+ RorT yes no two LS 





Asbestos 


*Material for conductor insulation is rubber (R) thermoplastic (T) neoprene (N) or asbestos (A) as noted. Minimum 
insulation and jacket thickness in 64ths of an in. given in parenthesis. In some types noted opt. braid may be omitted. 


in a type designation indicates a cord structure having an 
ype g g 


The letter C 


asbestos insulation over the conductors. 


usually indicates conductors twisted. All heater cords 
carry H in the type designation. S alone applies to heavy 
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duty rubber-jacketed cords, with SP for lighter duty and 
SV for light duty. Tinsel cords carry a letter T, but the 
same letter is also used to designate thermoplastic in- 
stead of rubber jackets on some types. 
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Type of Appliance 


Air Conditioning Apparatus 


Table [V—General Recommendations for Type of Cord to Use 


Type of Cord See Note 


(z) 


Barber Poles 
Bus Heaters 


Calculating Machines 


(r) 


Cash Registers 


Centrifuges 

Clocks . 

Cloth Cutting Machines ............. P-32 
Conveyors 

Curling Irons 


Dictating Machines 
Electric Blankets 
Fans 

Fence Controllers 
Fixtures 


Flatirons .. 


Floodlights, i es 5.) 
Floodlights, Outdoor 


POSJ-32 
PWP 


Floor Polishers and Sanders 
Food-preparing Machine 


SIS IID 6 on. 5 ok 5 s000.0.500 5 ooo vese 
Garment Pressers 


Glue Pots 


Hair Clippers, Tweezers, etc. 


(d) 


Hair Dryers and Steamers 


Heaters, General (See Note) .. 
Heating and Ventilating Units 
Heating Pads 

Ironing Machines 


(e) 


(f) 
(g) 


_.HPD, P0-32 
HPD, C 
HPD, P-32 


NOTE—“Heaters, General” constitute a group of appli- 
ances whose supply cords are not likely to be subjected to 
hard usage. They are, for the most part, light domestic 
devices not intended for outdoor use. This group includes: 


Air Heaters 
Bottle Warmers 
Broilers 
Chafing Dishes 
Coffee Urns 
Corn Poppers 
Disc Stoves 
Food Warmers 


(a) 


(b 


Fry Kettles 
Griddles 
Grills 

Hosiery Dryers 
Hot Plates 
Incubators 
Ovens, Small 
Percolators 


Sandwich Toasters 
Sterilizers 

Table Stoves 

Tea Kettles 
Toasters 

Waffle Irons 
Water Heaters 
Water Stills 


Curling irons and wood-burning appliances require very 
flexible cords. Type AT, ATJ, CT, CTJ, HPD, or HC 
cord may be used, or a tinsel cord having the POSJ-64 
type of construction may be employed. 

Type S, SO and ST cords only are acceptable for com- 
mercial machines. 


(c) Type POSJ-32 and POT-32 are acceptable only for light 


(d) 


(e) 


appliances such as cream whippers and the like. For 
food choppers and grinders, Types P-32 and P cord are 
acceptable only when they are not exposed to moisture. 
Devices such as hair clippers and tweezers, shaving ap- 
pliances, and light hand types of vibrators, or massag- 
ing appliances require very flexible cords. 

Commercial appliances and those which are obviously 
liable to be exposed to moisture are required to be 
provided with Type HSJ or SJ or heavier cord. 


(f) Rubber-covered flexible cord having a twisted conduc- 


(g) 


h) 


tor assembly is recommended for heating pads. 
Rubber-covered flexible cord, Type P or heavier, is 
recomended for ironing machines. 

Type PO-32 or heavier cord may be used with a light, 
domestic type of appliance, such as a sun lamp. 


(j) Type S cord is permitted for the supply connection for 


(k) 


a permanently installed range. 


Type P-32 cord or heavier is required for commercial 
machines. 


Type of Appliance 


Medical and Dental Appliances 
Ovens, Large 

Permanent Wave Machines 
Popcorn Machines 

Portable Lamps 


Projectors, Non-Professional Type ... 
Radio Receivers 
Radio Receivers for Commercial Use 


Razor Blade Sharpeners 


Record-shaving Machines 
Refrigerators 

Scales 

Sewing Machines 
Shaving Appliances 


Solder Pots 
Soldering Irons . 
Sound Equipment 


- POSJ-32 

POSJ-64 
--POSJ-32 
HSJ, SJ 
POSJ-64 


P-32 

SJ 
POSJ-32 
PO-32 
CT 


POSJ-64 

HSJ, SJ 
.- HPD 

SJ 


Time Stamps, Recorders, etc. ........ P-32 


Tire Vulcanizers ; 
Tools—Drills, Grinders, etc. .......... SJ 
Toys 


HSJ, SJ 


POSJ-32 


Toy Transformers 
Vacuum Cleaners 


Vibrators 

Washing Machines .................. SJ 
Wood-burning Appliances ............ CT 
iat ddnwen nies a awnae SJ 


(D 


For appliances which are obviously intended for use 
where they are likely to be exposed to moisture, a 
braided cord is required to be treated with an accept- 
able moisture-repellent or provided with a rul ber jacket. 


(m) Type SJ or S cord is required for a portable sign for 


(n) 
(p 
) 


(r) 


(s) 


(t) 


(v) 


(w) 


use in show windows or show cases. 

Type HSJ cord is recommended for soldering irons for 
commercial use. 

Type PD cord with a rayon overall braid is not ac- 
ceptable. 

Type CT or CTJ .cord is acceptable only for light, hand 
types of vibrators or massaging appliances. 
Small-size, light-weight office appliances obviously de- 
signed for use on (but not secured to) a desk or table 
may be provided with a Type POSJ-32 or heavier cord. 
Type SV to which has been added a suitable weather- 
proof braid may be employed for outdoor floodlights. 
Types SV and POSJ-32 cord with 65 strands of No. 36 
Awg copper may be recognized after special considera- 
tion of each case of some smal] hand tools weighing less 
than one pound. 

A device such as a remote control unit which is subject 
to motion in use, is required to have Type POSJ-32 or 
heavier cord. 

For fans not larger than the 12-inch ‘size. Types SJ, SJO, 
SJT, S, SO, or ST cord is required for a pedestal air- 
circulator fan designed for economical application, and 
Type POSJ-32 or heavier cord is required for commercial 
application. 

Type POSJ-32 or heavier cord is required unless the 
electrical feature of a toy involves lamps only. 

An industrial type of fluorescent-lamp fixture designed 
to be hung on a chain or hook and connected to its 
supply circuit by flexible cord is required to have a 
three-conductor cord (one green grounding conductor) 
of Type SJ, SJO, SJT, S, SO or ST. 

Small window-ventilating units which are essentially 
fans with air filters may have Type POSJ-32 cords. 


Type of Cord See Note 
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S. C. Johnson & Son Inc. 
Cords for floor polishers and vacuum cleaners subject 


to considerable flexing and wear employ type SV or SJ 





With 


cord with a rubber jacket over twisted conductors. 
thermoplastic jackets, types are SVT and SJT. 


Since no systematic system of designation is followed, 
type letters for use in specifying the cord construction 
needed for a given product must be picked off a tabula- 
tiion such as given in Table I. 

To determine the lowest cost construction that is 
recognized for a given application, such factors as cur- 
rent and voltage, maximum temperature of equipment 
or surroundings, presence of moisture, tension loads on 
cord and usage or service conditions will givern. 

Current-carrying capacity of a cord is determined by 
the conductor area Cin circular mils or equivalent solid 
conductor size) and also, for sizes under No. 12 or 6530 
cir mils, by the type of cord construction. Tinsel cord 





Table Il—Current Carrying Capacity of 
Flexible Cords 





Types POSI, 
POT, SV, SVT, ly i 
Heater cords SJ, SJO, SJT, a me 8 


Wire Area in 





Size cirmils HC, HPD, HSJ S, SO, ST PWR. K 
18 1624 10 7 5 
17 2048 12 
16 2583 15 10 7 
15 3257 17 
14 4107 20 15 15 
12 6530 20 20 
10 10380 25 25 
8 16510 35 









Table Il—Tensile Strength of Flexible Cords 


Minmum force i in pounds at breaking point 

















Conductor Two- Three- Four- 
size conductor conductor conductor 
18 200 210 275 
16 240 260 375 
14 400 450 600 
12 500 680 875 





650 
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Belden Mfa. Co. 
Where good moisture resistance is needed type P-32 


with 1/32 in. thick rubber jacket and jute fillers is 
used on food mixers, and rubber jacketed heater cord 
type HSJ with asbestos insulation for waffle irons. 


is limited to 0.5 amp because of its relatively high re- 
sistance of 8 ohms per 100 ft at 20 C. Cords with tinsel 
conductors are not recognized for lengths exceeding 8 ft 
nor for appliances rated at more than 50 watts, and are 
used only when maximum flexibily is essential. 

As shown in Table II the maximum current rating 
for smaller sizes of stranded cords is influenced by the 
type of insulation. Heater cords have asbestos insulation 
on the individual conductors and therefore may be used 
at higher operating temperature and higher current 
ratings than conductors insulated with rubber or thermo- 
plastic alone. Flexible cords with an outer jacket can 
carry a somewhat heavier current than cords without a 
jacket for conductor sizes up to No. 16 or 2583 cir mils. 
These ratings are for cords with no more than three 
current-carying conductors. With four to six wires carry- 
ing current, the maximum current in each conductor 
is reduced to 80 per cent of the values in the table. 

Line voltage requirements (along with other factors) 
determine the thickness of insulation on each conductor. 
Insulation thickness is identified in the type designation 
by —64 for 1/64 in. and —32 for 1/32 in. following the 
type letters. Tinsel cords AT and CT are recognized 
only for 125 volts or under. When potential between 
conductors in a cord is not over 300 volts, minimum in- 
sulation thickness around each conductor is 1/64 in. for 
jacketed tinsel, heater and light-duty cords including 
ATJ, CTJ, P-64, POSJ-64, POT-64, PWP-64. Type 
PO-64, the familiar parallel cotton- or rayon-covered 
light-duty lamp cord, also has 1/64 in. insulation. 

For all other types of cords for 300 volts or less, 1/32 
in. insulation, whether of rubber or thermoplastic, is re- 
quired for No. 18 and 16 gage, with 3/64 in. for No. 14 
to 10, and 1/16 in. for No. 8 and larger. This group 
includes heavier types of lamps cord, moisture proof, re- 
inforced and heavy duty cords. The rubber compound 
is vulcanized for all types except cords with asbestos 
insulation on conductors. 

When line voltages are higher than 300 but not over 
600 volts, flexible cords with No. 10 conductors or 
smaller are required to have a minimum of 3/64 in. 
except for the hard service cords S$, SO and ST. Since 


these three types have a 1/16 in. thick rubber or thermo- 
(Continued on page 172) 
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Flame - Resistant 
ellulose Acetate 


Standard acetates have a number of desirable properties for electrical 
applications requiring Underwriters’ approval, but flammability and lack 


of dimensional stability have been stumbling blocks. 


Improved flame- 


resistant acetates now make such applications possible. Properties and pro- 
duction methods are here discussed, and original design ideas presented. 


CARL SUNDBERG 
Sundberg & Ferar 
Industrial Designers 


HERMOSETTING plastics have almost been 

standard in specifications for electrical applications 

that require Underwriters’ Laboratories’ approval, 
particularly in small motor housings and wiring devices. 
The phenolics and ureas so specified have, for the most 
part, served well. In housings, for instance, these ma- 
terials offer several advantages over metal: Lighter 
weight; low heat conductivity; the design economy pro- 
vided by the self-insulating characteristics; and a long- 
wearing surface embodying color. But both phenolic 
and urea thermosets lack the degree of inherent tough- 
ness and impact-resistance demanded of a product con- 
stantly subjected to severe service conditions. More- 
over the color range of the phenolics usually used in 
such applications is sharply limited. 

It was only natural that designers have occasionally 
tried— though fully aware of recognized limitations—to 
adapt standard cellulosic formulations to various electrical 
products so as to take advantage of superior impact 
resistance and unlimited color possibilities of these ma- 
terials. But results were disappointing owing to the 
flammability and a lack of dimensional stability. These 
factors naturally stood in the way of Underwriters’ ap- 
proval, unless ‘metal elements or other materials were 
incorporated with the plastics parts at prohibitive pro- 
duction costs. Almost invariably the specifications were 
shifted back to a phenolic or a metal. 

In view of this experience, the design engineer might 
appear justified in being reluctant to use even new 
thermoplastic formulations for applications of this type 
without strong evidence of satisfactory performance in 
production and use. The development of new flame- 
resistant formulations of cellulose acetate," however, gives 


1 Flame-resistant acetate is at present avaliable from two sources: 
Celanese Corporation of America, New York City, and Koppers Com- 
pany, Inc., Pittsburgh, Pa. 
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strong indications that it is now possible for the designer 
to think in terms of a suitable thermoplastic material for 
such uses, with resultant improvements in appearance 
and function. This article is intended to explore the 
design possibilities of flame-resistant acetates, appraise 


Physical Properties of Flame-Resistant 
Cellulose Acetate* 


Flame- Flame- 

resistant resistant 
acetate, acetate, 
type “A” type “B” 


Normal 
acetate” 
1500-8200 
7.00-80.00 
0.40- 6.20 
2.00- 6.00 
40-125 
112-215 


Property 


Tensile strength, psi : 5800 
Elongation, per cent d 

Izod impact, ft-lb per in.. 

Water absorption, per cent. 

Rockwell hardness, R scale 

Heat distortion, deg F.... 


General characteristics: Flame-resistant acetate molds and 
machines well, has a good surface finish, and color that is 
virtually unaffected by exposure to sunlight. Color range 
is good, including transparent and clear. Due to high tem- 
peratures involved in molding, pastel shades are not rec- 
ommended. 


a Data obtained from a laboratory report on tests made on two 
types of flame-resistant acetate molded into standard test bars and 
also on the Gilbert Whirlbeater housing. Tests indicate flame- 
resistant acetate possesses same general characteristics as normal 
acetate plus increased resistance to heat, reduced moisture pick- 
up, and good surface hardness. It is possible to formulate flame- 
resistant acetate to provide heat resistance up to 250 F. Such a 
formulation would be of a harder flow than either of the above 
types tested. Standard ASTM test methods were used. 


b The range of properties of normal acetyl acetate is listed for 
purposes of comparison, Physical characteristics will show a con- 
siderable variance, depending on the amount and type of plasti- 
cizer used, hardness of flow, etc. Note that the two types of 
flame-resistant acetate tested vary somewhat, owing mainly to 
plasticizer-flake ratio and degree of flow. 
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their properties, and present several original design pro- 
jections utilizing the advantages of these materials. 

Several Underwriters’ approved products, including 
electric mixers, ‘a shaver, and various wiring devices are 
now being manufactured with enclosures molded in 
flame-resistant cellulose acetate. The color, styling, and 
durability provide both performance and sales design 
features in a field that is every day becoming increas- 
ingly competitive. It is indicated that these same ma- 
terials, properly applied, can fill a long-felt demand in 
many other types of electrical appliances. Several novel 
designs in electrical products utilizing flame-resistant 
acetate are now in various stages of design or produc- 
tion and can be expected to reach the commercial 
market within a short time. 

Production costs are, of course, a basic consideration. 
As a group, the acetates offer production economies that 
are well known to plastics specialists. The same ad- 
vantages apply to the flame-resistant types. As with 
standard acetates, they can be molded with great speed 
and ease and with good flow qualities that minimize 
rejects. Flash is negligible. De-gating and finishing 
operations are simple and fast. The material can be 
rapidly machined or fabricated. Cementing can be ac- 
complished with limited equipment in a rapid cycle, 
providing strong, almost invisible joints. Acetate’s high 
impact strength often makes it possible to plan for the 
use of rivets in place of more expensive screw assemblies. 
The wear-resistant surface minimizes damage during 
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assembly operations. Slight surface scratches can be 
quickly removed by bufhng. Losses due to breakage 
in assembly or shipment are usually practically nil. 
In order for the designer to understand how these 
new materials can be properly used, he will need to 
know something of their chemical structure, their design 
advantages, and their design limitations. 
Flame-desistant materials are obtained in high-acety] * 
formulations of acetate by the incorporation of flame- 
depressant, nonvolatile modifiers. The resulting hard- 
flow materials possess dimensional stability in a degree 
sufficient to meet the mechanical requirements of pre- 
cision molding, and at the same time exhibit a notably 
increased resistance to both heat and flame. - 
They provide a far higher order of heat resistance 
and dimensional stability than any flame-resistant formu- 
lation that may be developed through the use of normal 
acetyl flake and flame- retarding plasticizers. This is so 
because even the best of the commonly used plasticizers 
are comparatively far more flammable than the acetate 
itself. (It should be noted that the flame-resistant char- 
acteristic of an acetate resides to a large extent in the 
flake itself.) It follows therefore that the harder-flow 
materials, based on high-acetyl flake and incorporating a 






















? “*High-acetyl” cellulose acetate flake (developed during World War II 
by Hercules Powder Company to fill military requirements for a more 
table cellulose acetate) is a new type of acetate in which greater 
amounts of acetic acid have been chemically bonded into the material. 
This higher acetic acid ratio (high acetyl content) provides the resultant 
cellulose acetate plastic with resistance to heat and to moisture absorp- 
tion that is appreciably superior to that of standard, or ‘‘normal”’ 
acetyl formulations, 
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DESIGNS IN FLAME-RESISTANT ACETATE 


Fig. 3—Portable Electric Hair Drier 


Problem: To redesign in plastics for im- 
proved appearance, better balance, 
and reduced weight without sacrificing 
durability or increasing cost. Present 
models have stamped metal housings 
(sprayed or chrome finish) and wooden 
handles. 


Use Considerations: Present models are 
heavy and unwieldy, tiring operator 
when in prolonged use. Smooth finish 
of tear-drop-shaped wooden handles 
cannot be grasped firmly, so handle 
slips in hand. Sprayed-metal finish on 
popular-priced model lacks consumer 
appeal; chrome-finish models are exces- 
sively high in cost, difficult to maintain 
Entire unit is bulky and awkward. 


Re-Design Results: Designed in flame- 
resistant acetate, combined with metal, 
the new housing has more attractive 
contours, and provides pleasing texture 


Fig. 3A—Electric Knife Sharpener 


Fig. 3B—Household Fan 


Problem: To design an attractive low- 
cost electric household fan which will 
take advantage of the color, styling 
and sales appeal of plastics. 


Design Considerations: If molded in 
plastics, number of parts in assembly 
should be held to a minimum; unless a 
metal casting is used for the fan base, 
provision must be made for weighting, 
to supply required stability. Fan blades 
may be rubber, plastic, or metal, as 
desired. 


Design Results: Completed design in 
flame-resistant acetate has new eye- 
appeal based on simple, clean-line 
styling, rich color, and attractive tex- 


contrast and rich color. Weight is sub- 
stantially reduced and compact shape 
permits easier packaging. Better bal- 
ance makes unit less tiring in use. 


Design Notes: Fan shaft of motor in 
metal models was perpendicular to 
handle; redesign provides for motor 
mounted vertically, better distribution 
of weight, improved balance and 
greater ease in operation. Nose of 
drier, housing the heating element, is 
enclosed in metal; remainder of hous- 
ing including handle, is_ injection- 
molded in two sections. Metal and ace- 
tate sections are separated by cold- 
molded phenolic gasket to prevent 
transmission of heat. Re-design was ac- 
complished with no change in motor or 
working parts. A re-esign of motor and 
fan assembly would yield even greater 
reduction in weight and size and ulti- 
mately in product costs. 


Problem: To redesign in plastics for im- 
proved appearance and function and 
more economical production. Present 
model has chrome-plated metal hous- 
ing, expensive to produce and as- 
semble. 


Use Considerations: Sharpener is oper- 
ated by holding with one hand, placing 
knife blade in sharpener slots. Slippery 
surface of metal housing endangers 
hand of operator, while metal edges of 
sharpening slot often damage cutting 
edge, reducing life of blade. Chrome 
surface, unpleasant to touch at low 
room temperatures, also requires fre- 
quent polishing. Kitchen moisture tends 
to pit the surface. 


Re-design Results: Designed in flame- 
resistant acetate, the attractive stream- 
lined housing with increased eye-ap- 
peal, can be produced in variety of 


ture contrast between plastic and metal 
elements. Provides high compact 
strength with reduced weight plus sub- 
stantial economies in manufacture due 
to reduced number of parts. 


Design Notes: Fan frame and motor 
housing assembly are molded in two 
sections (joint at peak of guard). Metal 
cap at front of fan hides assembly 
screws, adds to texture contrast motif. 
Fan blades are also of metal. Base of 
fan remains a metal casting, with 
sprayed finish to match or contrast 
with color of plastics housing and 
frame. Plastics base is feasible, but 
was rejected due to difficulties in pro- 
viding required weight. 


colors or two-tone color combinations 
The wear-resistant plastics surface is 
protection against rust, chipping, crack- 
ing, or peeling. Can be damp-cloth 
cleaned, is pleasant to the touch, and 
provides good “purchase” or grip for 
operator’s hand. Plastics sharpening 
slot will not damage blade. Unit is sub- 
stantially reduced in weight. 


Design Notes: Housing to be injection- 
molded in two or three easily as- 
sembled sections. Removable cap 
(fluted section shown behind knife 
blade in sketch) provides ready access 
to sharpening wheel without exposing 
motor assembly. Streamline contour 
contributes to ability of plastics mate- 
rials to pass Underwriters’ Laboratories 
flammability tests. If desired, sharpen- 
ing slot can be provided with remov- 
able insert, to be replaced if damaged 
from excessive or careless use. 
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lower plasticizer content, are more quickly self-extin 
guishing than the softer-flow formulations with their 
greater content of the same type of plasticizer. 

An important point to remember is that flame-resistant 
acetate is not flameproof. It might more accurately be 
described as flame-retardant. When an open flame is 
applied to it for a prolonged period, it will ignite, but 
it is self-extinguishing. When exposed to sufficiently 
high temperatures, distortion and softening will occur. 
To meet the requirements of the Underwriters’ Labora- 
tories, thermoplastic materials used in housings of elec- 
trical appliances must be self-extinguishing within a 
period of 1 min when exposed to an open flame. Actual 
tests indicate that flame-resistant acetate meets this re- 
quirement with an ample factor of safety. 

The complete range of properties that the designer 
can expect to obtain by the use of a flame-resistant 
acetate can best be indicated by a description of the 
tests carried out by the Underwriters’ Laboratories on 
the A. C. Gilbert Whirlbeater (see Figs. 1 and 2) and 
a summary of their findings. It is essential to stress that 
proper design is an important factor in achieving a 
product with a shape and contour that will permit the 
material to meet the U. L. requirements. 


Mechanical Abuse Tests. Samples of the assembled 
mixer were dropped from a height of 3 ft from three 
different positions to a hardwood surface. This test was 
designed to approximate the effect that might be ob 
tained in use if the mixer were accidentally dropped 
from a table top to the floor. 

Result. A slight cracking of the enclosures occurred, 

but this was not considered objectionable in view of 

the fact that no live parts, which would present a 

shock hazard, were exposed. 

Heat Resistance Test. Six samples of the mixer hous 
ing were placed in an oven at 212 F for a period of 7 hr 
to approximate the abnormal use-condition that might 
be encountered if the mixer were placed on a heated 
steam radiator. 

Result. There was no softening on immediate han- 

ling; nor any cracking or. warpage, although slight 

shrinkage occurred. 





Fig. 5—Two wiring devices molded with flame-resistant 
acetate recently granted Underwriters’ Laboratories’ ap- 


proval. Three-pronged male plug is for amplifier 
chassis manufactured by Dictaphone Corporation. Two- 
pronged connector is for excitor lamps for Bell Howell 
home movie projector. Compact assembly is provided by 
molding directly onto wires. Lead ends, pins or contacts, 
and soldered joints are embedded and isolated from 
each other in a solid body of the high-impact molded 
material. Both items molded with Koppers’ material by 
Component Manufacturing Service. 
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Fig. 4—Here the color possibilities of flame-resistant 
cellulose acetate are utilized in the molded multicolored 
fluted bases of Noma “Bubble-Lites” decorative electric 
candle. In operation a tiny electric lamp hidden in 
base illuminates the acetate shell and heats the methy- 
lene chloride liquid in the candle-shaped tube, thus 
causing bubbles to rise to top and producing a flame 
effect at tip. Tests of a number of thermoplastics mate- 
rials proved flame-resistant acetate offered superior heat 
resistance and dimensional stability in this application 
requiring exposure to comparatively high temperatures. 


Stalled Rotor Test. A mixer was placed on flat sur- 
face on-a sheet of tissue paper and rotor stalled while 
current was continuously applied. 

Result. A slight deformation of the enclosure re 
sulted, owing to the excessive heat generated by the 
stalling rotor. There was no expulsion of flame or 
molten metal, however, nor ignition of the thermo 
plastic material or the combustible surface on which 
the mixer was placed during the test. In view of 
these facts, no hazardous condition was considered to 
exist. (It was noted that this test represented an 
abnormal condition not likely to occur in service.) 


Flammability Test. Tests were conducted on the as- 
sembled mixer to determine its behavior when exposed 
to open flame. Three samples of the enclosure were ex 
posed to two 30-sec applications of a 34-in. Bunsen flame. 
The tip of the flame was applied to different sections of 
the enclosure to determine the ease of ignition and rela- 
tive speed of burning. There was a 1-min interval 
between flame applications. Each time the material was 
permitted to burn until self-extinguished. 

Result. In each case, the material burned slowly for 
a short interval. Twenty-five seconds was the longest 
interval measured. The results show that the material 
can be ignited, but that once ignited the flame is 
quickly extinguished by the flame-retardant ingredients 
added to the thermoplastic compounds at time of 
formulation. The material can be classed as self- 
extinguishing on the basis of these tests. 


These results should be weighed by this further com- 
ment in the Underwriters’ Laboratories’ report: “The 
thermoplastic enclosure of this device does not serve to 
support or mount current-carrying parts, but only to 
enclose the motor and other functional parts of the 

(Continued on page 182) 
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Quality Control 


for the Designer of Coil Springs 


O. G. MEYERS 
Chief Engineer, Spring Div. 
Hunter Spring Co. 


PLICATION of statistical methods to the con- 
trol of quality has come in for much discussion 
lately, particularly where large numbers of small 

precision components are involved. But most of the 
interest to date has been shown by production execu- 
tives, inspectors, vendors and, in certain quarters, pur 
chasing executives. The design engineer, nonetheless, 
is greatly concerned. 

Particularly in the case of coil springs is it important 
that the designer understand modern methods of quality 
control, and apply that knowledge in (1) designing 
products involving springs, (2) specifying the springs 
themselves, and (3) arriving at load tolerances and life 
requirements. 

There is no such thing as a standard spring. Almost 
invariably springs are custom-made “to blueprint.” ‘There- 
fore, standard spring ratings cannot be employed. Each 
designer writes his own ticket. 

Further, it is one thing to specify spring characteristics, 
and another to obtain them in practice. Somewhere 
along the line there must be inspection using modern 
techniques and equipment, because the principal char- 
acteristics involved (length-at-load and gradient) are 
neither so obvious nor so easy to control as the mere 
physical dimensions, clearances and metallurgical struc 


tures which form the basis of acceptance for so many 
other types of components. 

Although spring making machinery has been highly 
developed, and remarkable precision and versatility has 
been achieved in modern spring manufacture, spring 
making is far from an exact art. Careful sampling and 
inspection—during manufacture, before shipment, after 
receipt, and before assembly into sub-assemblies—is the 
key to meeting designer- specified tolerances. Frequently 
100 per cent inspection is necessary. But, with proper 

manufacturing controls and with inspection following 

up-to-date statistical methods, a designer can get from the 
spring industry almost anything he asks, providing he 
is willing to pay for it. 

And therein lies the significance of spring quality 
control to the design engineer. 

Both from the standpoints of spring function and 
spring manufacture the most important tolerances are 
those the designer imposes on (1) test load at given 
spring length (or its reciprocal, length-at-load), and 
(2) load gradient. Reference to Fig. 1 illustrates the 
point. 

The effect of a variation in free length upon the load 
length curve of a compression spring is shown at A. 
Note that any variation of free length of the spring, in 
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Fig. 1—Effect of variations in load (A), variations in deflection rate (B), and their combination (C) can be expressed 
mathematically (D) to specify performance tolerances for both compression or extension springs. 
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either direction, is reflected proportionally in the test 
load. The influence of variations in spring gradient is 
shown at B. Observe the influence of such variations, 
also, upon the test load at any specified compressed 
length. At C is shown the combined influence upon test 
load of both a variation in the free length of the spring 
and a variation in the spring gradient. Then at D is 
the mathematical analysis for both probable and possible 
extreme variation. 

From the designer’s standpoint the important consid- 
eration is the allowable tolerance he sets upon the load 
at normal service length. And it is here that many 
specifications are arbitrary—either so rigid that vendors 
cannot meet them with normal manufacturing proce- 
dures (or must resort to extra-cost methods to do so) 
or so lax that the design of the device in which the 
spring is used suffers. 

Application of the “blanket” 10 per cent tolerance 
on test loads works hardships on both spring users and 
spring manufacturer§. This arbitrary tolerance, propa 
gated by the spring industry itself, bears no relationship 
to the process capability. A recent study of 700 spring 
items for one user showed that the “as manufactured” 
tolerances ranged from 3 per cent to 34 per cent. A sub- 
stantial portion (27 per cent) of the items exceeded the 
old 10 per cent rule of thumb. 

Another frequent source of trouble to the spring manu- 
facturer is the use of that type of blueprint form which 
carries a printed-on table of dimensional tolerances, quite 
proper for application to machine parts, but seldom suit- 
able for dimensionally-flexible parts such as springs. 

The only cure is to know as thoroughly as possible 
what service must be demanded of a spring, and to 
know what quality can be delivered at a reasonable price. 
Quality control methods, spring testing equipment, and 
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Fig. 2—Control testing at Hunter is recorded on this form 

(left) to indicate frequency distribution directly without 

further computation. A copy of this form submitted with 
each shipment shows the tolerances delivered. 





Fig. 3—Faster and more precise measurement of deflec- 

tion and length under load, as provided by the Hunter load 

tester (above), is essential for quality control where 50 to 
200 springs are tested from each production lot. 


increasing attention to the subject, are fast supplying the 
needed know-how. 

To deduce from physical spring dimensions the prob- 
able variations in test load, expressed as a fraction of 
that load, is not easy. For compression springs, the for- 
mula in Fig. 1 gives probable test-load variation Cin 
terms of variations in free length, wire diameter, mean 
coil diameter, and number of active coils) which may 
be helpful. But the lessons which can be learned in any 
given case from the study of actual inspection test data, 
reported in terms of frequency-distribution charts, offers 
a guide far more reliable, far more practicable, and far 
more instructive. 

Such a “quality report” as supplied by Hunter Spring 
Co. with every shipped lot of springs is shown in Fig. 2 
for a typical production run. It presents, visually, the 
shape of the frequency-distribution hump of actually- 
measured test results in a statistically adequate sample 
from each shipped lot—and shows the relative spread 
and position of this hump with respect to the designer's 
specified tolerance limits. Now that spring testing equip- 
ment such as shown in Fig. 3, is available for rapid 
testing, it is also relatively simple for a design engineer 
to have his inspection department make similar studies 
of spring lots received in his own plant. 

By studying such reports many conclusions can be 
drawn. Fig. 4 shows a variety of frequency-distribution 
humps which show up from time to time. Interpreta 
tion of the distribution curves sheds helpful light upon 
the subject of specified tolerances in coil springs. 

For example, if a distribution such as at a or b is 
obtained, it is clear that the vendor is having no diff- 
culty in staying well within tolerances. These tolerances 
might be tightened if such action would foster better 
product quality. Or, as a corollary benefit, the engineer 
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may assure his inspection department that quality is 
being so well maintained that it may safely reduce the 
amount of inspection of incoming components. If, how- 
ever, a frequency -distribution spread such as shown at f 
is obtained, it is apparent that tolerances are not being 
strictly met, and that either: 

1. Tolerances must be relaxed, 

2. More precision manufacture is called for, or 

3. 100 per cent inspection must be employed to find 

and discard those springs which are beyond limits. 
Only in the light of the individual case can the least 
costly of these three steps be determined. 

Distribution such as at c and e exonerate the designer, 
because they show that the tolerance limits are not 
unduly narrow. However, they do call for more care- 
ful process control by the spring manufacturer to insure 

1 better centering of the frequency-distribution hump 
within the specified limits. Distributions such as at g 
and h reflect either the mixing of two production lots, 
or a sudden change in the process during the course of 
production. Distribution such as i, j,k and 1 show the 
effects of 100-per cent inspection to eliminate parts 
which measure below the minimum limit (although in 
cases j, k and I an occasional miss of a part or two or 
a slight misadjustment of the testing machine used for 
100 per cent inspection is reflected). 

A distribution such as at » is an excellent illustra- 
tion of the virtue of frequency distribution inspection 
as against mere go-no-go. There are, in all three cases 
of n, f, and h defects on both sides. Yet the deduc- 
tions regarding originally specified tolerances are differ- 
ent. As explained above, f might call for relaxation of 
tolerances; h and n both call for better manufacturing 
control, but show that the designer's tolerances are liberal 
enough. 

Such deductions not only provide intelligent evalua- 
tion of tolerances, but also tell what steps to take. 

If the spring being designed is completely new, and 


Fig. 4 — Frequency 
distribution charts 
offer a ready means 
of comparing speci- 
fied tolerances with 
tolerances delivered, 
and thus fit spring 
needs more precisely 
to desired perform- 
ance. (Each of these 
15 charts is inter- 
preted in the text). 











no frequency-distribution data is available for analysis, 
an alternative is to review frequency- distribution data on 
the most nearly similar spring one can find, and estimate 
the reasonableness of specified tolerances for the new 
spring. In this regard, a good precision spring manu- 
facturer is always eager and able to help on the basis 
of his experience. 


New Instruments Help 


Lately many new types of instruments and devices 
have been developed to help in specifying springs, in 
specting springs, and studying springs. 

One of these is a force indicator fitted with attach 
ments so that it can be pressed against any desired part 
of a mechanism under study (at just the proper point 
and with just the proper contact) to indicate on a dial 
face the force required to cause some desired result (the 
opening of a toggle, the closing of a valve, the return 
of a mechanism to neutral position, and so on). It can 
be utilized to measure pulling forces as well as pushing 
ones. Thus the designer is able, by actual test, to deter- 
mine the force which a planned spring must exert. 

New types of high-speed precision load testers have 
also been developed which overcome many of the inac 
curacies and inconveniences of previously available equip- 
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Fig. 5— Rotating beam fatigue test on heat-treated 
beryllium copper wire. Such tests can be made rapidly 
enough to serve as a quality check on incoming material. 
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ment for the inspection of springs in quantity. One of 
these instruments, the Hunter load tester shown in Fig. 
3, has been developed specifically to provide simpler, 
more precise methods of testing spring-lot samples of 
from 50 to 200—in reasonable times and by unskilled 
operators. 

Another new instrument, particularly helptul to wire 
mills and spring manufacturers, and affecting the life 
specifications which the spring designer lays down, is 
a new type of fatigue tester for wire samples. It is suf- 
ficiently fast to permit the spring manufacturer to analyze 
incoming wire stocks from a fatigue standpoint at various 
stresses, and to make complete studies of endurance lim- 
its, such as shown in Fig. 5. Its greatest usefulness is 
for wire sizes from 0.005 in. to 0.030 in. diam, a range 
difficult to test with equipment heretofore available. In 
view of such recent developments it is reasonable to ex- 
pect that designers who specify springs may fairly de 
_mand that springs be made of wire which will compl) 

with the stated endurance limits. 

Instrumentation is available today to fully equip a 
spring quality control function in any plant. Since few 
spring users require as extensive facilities as the spring 
manufacturer, the quality control layout usually will not 
need to be as extensive as shown in Fig. 6. Extensive 
use has been made of electronic means for increasing 
sensitivity, speed and freedom from operator error in 
checking free length and length under load. In this lay- 
out are also included hardness, tensile, fatigue and mag 
netic testing equipment and the apparatus needed for 
control charting. 

Statistical quality control as applied to coil springs 
provides two major avenues of cost reduction: through 
reduced inspection expense when sampling methods can 
eliminate 100 per cent inspection, or through changes in 
design that permit wider performance. In either event, 








Fig. 6—Central quality control department at Hunter 

makes use of test benches equipped with conventional 

gages as well as electronic instruments for rapid meas- 
urement of free length and length under load. 


adequate testing facilities are essential to cost reduction. 

Modern ‘statistical methods of quality control offer 
logical, practical help to designers in regions where guess- 
ing or following “average practice” has been the only 
alternative. And the trend is toward such greater pz:e- 
cision in spring manufacture, and such complete con- 
trol of quality at every step that the designer soon may 
be able to get what he wants to an extent not previously 


possible. 


What Does Make a Motor Run? 


Is the field of rotating magnet stationary 


or does it rotate with the magnet itself? 


With the following comments we bring to a close the 
discussion started by R. C. Robinson's article in the 
January issue. In the following contribution, Royal Lee, 
Lee Engineering Company, brings a 100-year old expe- 
riment to bear on the question of rotating fields in uni- 
polar motors. 

“Discussions in the June issue* on this subject bring 
out the old problem of unipolar motors and whether 
their fields rotate or not. This is a question that has 
never been settled; even Steinmetz stumbled when he 
tried to elucidate it in his “Theory and Calculation of 
Electrical Apparatus,” McGraw-Hill, p. 450. He says, 
‘The magnetic field is stationary at any point of space 
inside the magnet, even if the magnet revolves, and at 
the same time it is stationary also to any element of the 
revolving magnet.’ Then he goes on to say, ‘We can 
assume these lines of force as stationary in space, or as 
revolving with the rotating magnet, whatever best suits 
the convenience of the problem at hand.’ 





* See Erecrrica, Manuracturinc for June 1948, page 102. 
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“For Steinmetz had to admit that motors existed 
that proved each assumption as correct, but he could 
not distinguish the difference in theory. Here are two 
motors. Fig. 1 is one of Faraday’s original models. It 
has a revolving magnet with an attached arm, bent down 
at the end to dip into a circular mercury trough to make 
contact with the stationary mercury. When current is 
passed through the arm, the assembly of arm and magnet 
rotates, and is reversed by reversing the current. Appar- 
ently, the field of the revolving magnet must be station- 
ary. The riddle is—Where is the reaction that must be 
present in any motor, establishing its anchorage to drive 
the armature? Why does the field reacted against by 
the wire arm resist this reaction, and not spin itself 
without causing any force on the arm? Kimball, in his 
‘College Physics’ on commenting on this motor says 
‘The experiment is remarkable because the motion is 
cause by a reaction between the cross arm attached to 
the magnet and the magnetic field of the moving magnet 


(Continued on page 210) 
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Balancing Cost and Performance in 


UNIVERSAL MOTORS 


In selecting type of winding, rating, speed control method, design of commu- 


tator and bearings, cooperation between equipment designer and motor manu- 


facturer is essential to obtain optimum weight, space and cost advantages. 


L. C. PACKER, Manager, Motor Engineering 

R. P. PERCY, Design Engineer, Industrial Engineering Dept. 

W. E. WEIR, Design Engineer, Industrial Engineering Dept. 
Westinghouse Electric Corporation 


OOPERATION between appliance designer and 

motor manufacturer is important in applying uni 

versal motors because most of these motors are 
designed for a specific application and many motor 
design features are determined by the application. Per 
formance details under all conditions of operation must 
be worked out allowing for the voltage and frequency 
range to be encountered. Radureave tests should be 
mele on all new applications and such changes made as 
are necessary to meet the life expectancy of the appliance. 
Considerable cost savings can often be realized by elim- 
inating unnecessary requirements. 

Use of universal motors is increasing in many portable 
applications because of advantages in size, weight and 
cost for fractional horsepower ratings, and also because of 
adaptibility to applications wihiece’ power sources may 
vary from direct current to 60 cycles a-c. Load char- 
acteristics are similar to that of direct current series 
motors; as the load placed on the motor is increased, 
speed decreases down to zero speed where torque is a 


Performance on a-c and d-c is not identical, 
but when the motor operates the apparatus in a satis- 
factory manner over the frequency range of from zero 
to 60 cycles at rated voltage, it is usually considered 
“universal.” 


maximum. 


Weight and size advantages are found particularly on 
applications where the relatively high speed of the uni 
versal motor is desirable. An average weight reduction 
of approximately 80 per cent may be expected as com- 
pared to induction motors. For example, a universal 
motor rated at % hp, 10,000 rpm continuously may 
weigh only 3 lb as compared to 20 lb for a % hp, 1725 
rpm 60 cycle induction motor. For applications where 
the series characteristic is adaptable, cost savings as 
compared to induction motors will be from 15 to 50 
per cent. 

Ratings available in standard designs range from 
nearly zero to approximately 1 hp. The most common 
speed range is from 5,000 to 12,000 rpm, although 
many applications require operating speeds as low as 


Fig. 1—Motor housings designed as an integral part of the appliance save weight, space and cost. Here are typical uni- 
versal motor parts for a small non-compensated motor (left) with cartridge type brushes, and a larger compensated 
motor (right) with rocker ring brushes. Compensated type is generally used for lower speeds, ratings higher than ¥% hp. 
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Fig. 3—Adjustable governor speed-control for the non- 
compensated universal motor in this food mixer holds 
selected running speeds constant with varying load. 


2,500 rpm and as high as 18,000 rpm with special 
applications occasionally even higher. However, at low 


ratings combined with low speeds it is not possible to 

eee a “universal” motor, as frequency raises speed. 
There is no definite limit as to the allowable variation 

in speed for a given load within which a motor may 


According to NEMA stand 


be said to be “universal.” 
ards “A universal motor is a series wound or a compen- 
sated series wound motor which may be operated on 
direct current or single phase alternating current at 
approximately the same speed and output. These condi- 
tions must be met when the direct current and alternat- 
ing current voltages are approximately the same and the 
frequency of the alternating current is not greater than 
60 cycles per second.” 
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Allowable variation for a given application is usually 
the deciding factor. At higher ratings and higher speeds 
motors may be very nearly universal, but variations in 
speed of 10 to 20 per cent as the power supply is 
changed from d-c to 60 cycles are much more common. 
The high reactance voltage of low output, low speed 
motors is the cause of the wide variation in performance 
and also accounts for the low power factor of approxi- 
mately 70 per cent for these ratings. Motors with 
higher outputs and speeds will have a power factor up 
to 95 per cent. Efficiency will vary from 35 to 75 per 
cent depending upon rating and speed. 

With Class A insulation as normally used, the temper- 
ature rating of universal motors is usually the same as 
for other fractional horsepower motors, but expected life 
may influence temperature rating. Life of the insulation 
will be approximately doubled for every 8 to 10 C de- 
crease in operating temperature, and conversely will be 
reduced by half for a corresponding increase in temper- 
ature. This rule of thumb also holds approximately true 
for bearing life. In addition high temperatures will 
adversely affect commutation and brush life, and may 
distort the commutator. 

Universal motors are of two general types: (1) salient 
pole, non-compensated, and (2) distributed field, com- 
pensated types. In general, the non-compensated motor 
is used for ratings up to % hp at high speeds, and the 
compensated type on higher ratings. There is a con- 
siderable overlapping of ratings depending upon cost, 
desired-life, and speed. The “compensated motor will 
permit a higher output at a lower speed and still main- 
tain more universal operation. However, the non-com 
pensated motor is cheaper to build if required output 
and brush life can be obtained. Armatures on all motors 
are similar to d-c armatures in construction. 

Speed-torque curves, Fig. 2 for non-compensated and 
compensated motors of the same rating, show that the 
compensated motor is more universal at 3400 rpm than 
the non-compensated motor is at 8000 rpm. The com- 
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Fig. 4—Selection of speed control methods 
to be used depends on the load-speed char- 
acteristics needed for best operation. 


pensated motor is also more nearly universal over a 
wide range of loads. While these curves are typical, 
considerable variation will be found depending upon 
the application for which the motor is designed. 
Non-compensated motors have salient pole, concen- 
trated windings and closely resemble a d-c motor ex- 
cept that the complete magnetic path of the primary 
core is a one-piece lamination combining yoke and pole 


piece. Laminated construction is essential for operation — 


on ac. The one piece construction is convenient for 
users who buy motor parts only, and build them into 
their own housings. Principle advantage of the non- 
compensated type is its low cost while compensated 
motors are superior both in their “universal” charac 
teristics and in commutation and brush life. 


Two Types of Compensated Motors 
Compensated motors are built in either of two types, 


two field or single field. Both types have distributed 
fields and use laminated cores similar to induction motor 
stators. The two-field type has a compensating field 
distributed at 90 degrees to the main field, while the 
single field motor has a single distributed main fold, 
and compensation is obtained by shifting the brushes 
so that part of the main field opposes the armature 
field. The single field motor is of simpler construction 
and slightly cheaper to build but has the disadvantage 
of being good for only one direction of rotation unless 
the brushes can be shifted. 

Reactance voltage is the principal cause of difficulty 
in keeping speed the same for different frequencies. 
Since a large part of the reactance voltage is produced 
by thé main field, a weaker field will lower reactance 
voltage and provide more universal characteristics. But 
on a non-compensated motor weakening the field causes 
more distortion due to armature reaction and results in 
poorer commutation. On a compensated motor the main 
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Fig. 5—Non-compensated universal motors are built into this line 
of vacuum cleaners. Accurate machining of motor housing and 
bearing supports is required to obtain maximum motor life. 


field can be weak, since the armature field is being 
neutralized, resulting in more universal characteristics 
and better commutation. 

Change in voltage has a greater effect on speed than 
for a d-c shunt or compound wound motor and is com- 
parable to an ordinary d-c series motor. Change in 
frequency will also affect motor output since with a 
decrease in frequency the reactance drops, thus increas 
ing torque, efficiency and power factor at a given speed. 

There are many applications where it is desirable to 
control the speed of a universal motor and still retain 
its advantages of high output for small size and weight, 
and high starting torque. There are two generally used 
methods of speed control, by resistance or by a speed 
sensitive governor. 

Of several types of resistance control, the most com- 
mon are (1) a variable resistor in series with the motor, 
and (2) a resistor, usually of fixed value, connected in 
parallel with the armature. Series resistance affects the 
motor much the same as a reduction in voltage, thus 
lowering the entire speed-torque curve. The parallel 
resistor is mainly used to limit no load speed and has 
proportionately less effect on full load and practically 
no effect on locked torque. A variable series resistor will 
give fine speed adjustment over a wide range of loads. 

Governor control, such as used on the food mixer 
shown in Fig. 3, provides practically constant speed 
at any load. Common types of governors have a pair of 
contacts in series with the motor actuated by centrifugal 
force. Contacts may be on the rotating member and 
opened directly by centrifugal force, or may be stationary 
and actuated through a linkage from the rotating cen- 
trifugal member. A capacitor and resistor in parallel 
are shunted across the governor contacts to obtain 
smoother operation, reduce sparking, and increase the 
life of contacts and governor brushes. Values selected 
for the capacitor and resistor are important. Resistance 
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For portable tools universal motors provide high 
output in a small space, are light in weight and 
have the series motor characteristics of decrease in 
speed with increased load and high starting torque. 
These applications include drills, grinders, polishers, 
saws, hammers, impact wrenches, screw drivers, 
routers, shapers, metal shears and sanders. For do- 
metic appliances, the largest user of universal mo- 
tors, advantages are high output and speed at low 
weight and cost—for vacuum cleaners, floor polish- 
ers, hair dryers and clippers, electric razors, portable 
washers, juice extractors and drink mixers. Where 
adjustable speed control is necessary in such appli- 
cations as food mixers, sewing machines, and movie 
projectors, the universal motor is used with resistance 
or governor control. In business machines where 
high output, high starting torque and minimum 
space are required, universal motors give constant 
speed at all loads for typewriters, adding machines, 
calculating machines, card punching machines, and 
cash registers. Still other applications include con- 
trol motors for furnaces, voltage regulators and ma- 
chine tools; laboratory mixers and centrifugal sepa- 
rators, fans, blowers and circuit breaker motors. 





should be low to reduce contact temperature and in- 
ductive surge during make and break but not too low 
for the minimum load of the motor at governed speed. 
Governors are usually adjustable, one type being adjust 
able only when the motor is stopped, w hile another type 
may be adjusted over a limited range during operation. 
Typical speed-torque curves are shown in Fig. 4 for 
various methods of speed control. 

Commutation in universal motors is important, and in 
many applications is the limiting condition on the life 
of the motor. 
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As mentioned, a weak field is necessary to keep 
reactance voltage low and to obtain good universal 
characteristics. On a non-compensated motor, as for a 
series wound d-c motor, armature ampere turns distort 
the weak field resulting in poor commutation and greater 
changes in speed with a given change in load. A weak 
field is required to give best universal performance, but 
a strong field is necessary to improve commutation, and 
the design solution must be a compromise to fit per- 
formance and lite required by the application. In com- 
pensated motors, however, the compensating field di- 
rectly opposes the armature field and since both wind- 
ings are in series compensation will be practically un- 
changed at any load. 

Combined flux of the field and armature produces a 
distorted magnetic field, part of which lies within the 
commutating zone—the space in which armature coils 
are short-circuited by the brushes. The commutating 
zone may be moved to minimize effect of distorted field 
on the short-circuited coils by shifting the brushes in 
the direction of the field distortion. On a non compen- 
sated universal motor this improves commutation and 
increases output and efficiency but the motor is no 
longer reversible. 

in addition to the effect of field distortion on short- 
circuited coils there is a further problem when opera- 
tion is on alternating current. Reversals of the main 
field flux generate voltage in the short circuited coil 
just as voltage is generated in the secondary winding of 
a transformer. This so-called “transformer voltage” is 
proportional to number of turns in the armature coil, 
total field flux and frequency, but is independent of 
speed or position of brushes. In all wound armatures 
current reversal occurs as the commutator bars to which 
armature coils are connected pass under the brushes. ‘The 
commutating period of the short-circuited coil is in the 
(Continued on page 194) , 


U NIVERSAL motors provide the desired load-speed 


characteristics for milk shake mixers, but motor 


noise and good appearance are problems. In this new 
mixer developed by Electro-Controls Manufacturing 


Company appearance was improved by assembling the 
motor in a two-piece die cast housing. The two chrom- 
ium plated halves are joined under the etched name- 
plate. The lower half is mounted on the stand with the 
upper half removable for access to the brushes. 


To reduce noise the motor is isolated from its housing 
by three neoprene “sandwich” mounts. Ventilating open- 
ings are designed for minimum size to still give adequate 
air flow for further reduction in noise. 


Normal speed for this 1/40 hp motor is 15,000 rpm 
with operation controlled by skeleton type snap-action 
switch mounted inside the column and operated when 
the cup is placed in position. A lower speed is provided 
by a series resistor connected across the toggle switch 
at the top of the stand. 


For better weight distribution, the stand is an alu- 
minum alloy casting, weighted at the base. A baked 
enamel “hammertone” finish applied to the aluminum 
frame gives an attractive and wear resistant finish. 
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Interlocking Controls 
Solve Packaging Machine Problem 


Using standard components this electrical control system, super- 
vised from a single control pulpit, coordinates the operation of 
six high speed machines to produce a complex package at low cost, 


E. F. CORNOCK 
Chief Engineer 
Package Machinery Company 


ACKAGING machines are playing an_ increas- 

ingly important part in low cost distribution of 

packaged foods; the flexibility, speed and absence 
of human variables inherent in electrical controls are in 
turn playing an important part in stepping up the per 
formance of packaging machines. Although the pe 
trical controls themselves are small physically and < 
themselves no large element in the manufactured cost, 
they are the basic elements in the design around which 
all the other machine elements are integrated. Here is 
how such an automatic control system was applied i 
packaging marshmallows. 

This packaging problem was unusual in several < 
pects. The product was bulky, easily damaged and sensi 
tive to heat; in addition a tightly sealed package was 
essential to keep the contents ” fresh. Packing designed 
for the product consisted of open-top boats holding marsh 
mallows in two layers, with individual boats sealed in 
printed wax paper. Four boats were then assembled and 
sealed as a group in an overall unprinted wax wrapper, 
and in the last operation a printed label overwrap and 
individual end seals were glued to the package. 

As finally engineered, the packaging set up was de- 
signed for hacen filling the boats by operators seated on 
both sides of a long conveyor belt which fed a battery 
of four machines applying the wrapping to individual 
boats. These machines in turn fed another conveyor 
line to two machines in series which applied the overall 
wrapper and glued label. 

Since it was possible for the boat w rapping operation 
to be automatically tied to the final wrapping, the con- 
trol problem centered around providing these functions 
without operators. Certain contingencies had to be 
guarded against at three points: boat wrapping, feed to 
final wrapping, and final wrapping; and means provided 
for centralized control of the entire cycle from a single 
point. | 

At the boat wrapping machines, the major contingen- 
cies faced were: 

1. If any of the four boat wrapping machines ran out 
of packages it should complete any packages still in the 
machine before stopping to avoid heat damage. 
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2. Notice should be given when a roll of wrapping 
paper is about to run out. 

3. If a package jam occurs, the central control point 
should be notified, and provisions made to stop that ma 
chine, leaving the remaining three in operation. 

In the feed from boat wrapping to final wrapping, the 
conveyor 

1. Should always keep a supply ahead of final wrap 
ping, but 

2. Keep boat wrapping machines from overloading the 
conveyor. 

For the final wrapping operation provisions should be 
made to 

1. Stop final wrapping when work runs out but com 
plete any packages left in the machine. 

2. Restart automatically when packages are delivered. 

3. Hold up all prior operations when machine is 
stopped to put on a new roll of paper. 

4. Stop machine if a jam occurs but allow all pack- 
ages to run out. 

Besides these automatic controls complete control of 


Fig. 2—Control panel on the pulpit platform indicates 
operating condition and provides supervisory control 
for each of the six machines required in this set up. 
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Fig. 1—After operators place filled boats on the long conveyor, all other operations are automatic. Four simé- 
lar machines wrap individual boats which are fed four at a time to machine No. 5 applying an overall wrap 
and then to No. 6 for labelling. Operation of all six machines is controlled from the pulpit panel. 


all functions of the entire operation was essential from 
a single point where suitable signal lights would indicate 
that everything was operating in a normal manner, or 
if not, where the trouble was. Fig. 1 shows the floor 
plan layout of the loading conveyor, the four boat wrap- 
ping machines, and the two final wrapping operations. 

On each side of the packing conveyor, some 64 ft long, 
operators pack marshmallows into open topped boats 
The conveyor feeds four type FA-Q wrapping machines 
to wrap the individual boats in waxed paper. Each of 
these machines applies a printed wrapper fed from a 
roll, with the printing kept in the correct position on 
the package by means of a photo-electric register control. 
As each machine has to heat seal the waxed paper, it is 
necessary for the control system to prevent packages 
being left in the heaters, regardless of the condtions pre 

vailing either at the supply or delivery end. 

These four machines discharge the wax wrapped 
packages into four lanes, with the packages standing on 
their sides. On the fourth machine the package is turned 
180 deg so that cardboard appears on both ends of the 
line of four to provide a suitable sealing face for the 
next wrapper. These lines of four on edge are now con- 
veyed to a fifth machine which overwraps a bundle of 
four with unprinted, heat sealed waxed paper. The 
sixth machine applies a sulphite paper type of glued label 
overwrap and also applies an individual end seal, glued 
to each end of the bundle. On this machine the labels 
are fed from a roll and registered for proper position by 
means of a photo-electric control. 

A control station or pulpit raised above floor level 
gives the chief operator a view of the machines under 
his control, the last one some 100 ft away. 

Conveyor on which the operators place boats is driven 
by an independent motor which is started and stopped 
from the pulpit panel, Fig. 2. Separators stretched down 
the full length of the conveyor maintain four lanes of 
packages, one to each of the first four wrapping ma- 
chines. On each lane is a cross pusher to transfer the 
packages from the packing conveyor to the belt feed of 
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the machine. Each cross pusher is driven by the indi- 
vidual machine it feeds and has a solenoid operated latch 
which can prevent delivering a package onto the infeed 
elevator belt of the machine. On each lane of the pack- 
ing conveyor there is a light feeler finger placed ‘so that 
the package must be fully home in teams of the pusher 
before it can operate. 


Protective Features 


A second battery of four solenoids, one for each ma- 
chine, controls the wrapping paper feed trips, to prevent 
feeding paper if no package is fed to the machine. In 
eddition these solenoids are also arranged to stop infeed 
of packages if the paper supply is exhausted, but those 
in the machine flow out. If for any reason the supply 
of packages in any lane ceases the machine will respond 
to its control; the cross pusher will stop, the paper will 
not be fed, and the elevator will not deliver any more 
packages. At the same time, packages in the wrapping 
section of the machine will pass out. When the supply 
is resumed the flow will automatically restart. 

From the battery of four machines a conveyor delivers 
packages to the fifth machine which makes a bundle of 
four packages. The conveyor is driven by its own motor 
and may be started and stopped from the control panel 
if it is so desired, but normally it is subject to automatic 
control. If either the fifth or sixth machine has to be 
stopped for any reason, then the packages in the first 
four machines must be run off the heaters and onto the 
conveyor. But, as this conveyor is some 42 ft long over- 
all, it must not be allowed to keep on running, “ other. 
wise the frail boats at the forward end will be mashed. 
Therefore, the conveyor runs only long enough to take 
the packages coming away from ‘the wrapping sections 
and then stop. At the same time the flow of packages to 
the four machines must stop until the flow through the 
fifth and sixth machines is resumed. 

The conveyor motor starter box is interlocked with 
the motor starter boxes of the fifth and sixth machines 
and is also connected with the machine clutch handles 
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Fig. 3—This automatic control circuit will stop each machine when: no packages are available or a jam occurs 
in the machine, wrapping paper supply runs out, next machine in line is shut down, or when clutch is disen- 
gaged by hand. Each of the first five machines, however, continue to run until packages in machine are discharged. 


of these two machines through a time-delay switch. This 
time-delay switch is so connected that regardless of how 
the fifth or sixth machine is stopped (by the clutch or 
the motor, from the control panel, or from any remote 
stop control) the conveyor will run for the required 
time to absorb the packages, and then stop. Restarting 
is done from the pulpit control panel in order to have 
the entire unit under one person’s control. However, as 
a safety measure each machine can be mechanically 
disconnected by its own clutch to prevent starting from 
the master panel if anyone is at work on the machine. 

For the time delay section of the control the sequence 
is as follows. Referring to the circuit diagram, Fig. 3, 
the solenoid contactor is energized with the equipment 
running and contacts A are open. (The time delay con- 
tacts B are normally closed.) When A closes, the time 
delay telechron motor is started and after the required 
time delay, contacts B open and drop out the conveyor 
starter, stopping the conveyor. 

Because the power supply to the time-delay switch 
comes through the auxiliary contacts of the conveyor 
starter box, when this contact has opened, the time-delay 
switch is off the line until a manual restart of the con- 
veyor is made by the “start” button. Nevertheless, when 
running on the “semi-automatic” position, the contactor 
solenoid is permanently energized, A is open and there 
is now power supply to the time-delay switch. 

The fifth machine of the group, which makes a 
“bundle” of the four packages now standing on edge, 
must, of course, make a complete bundle each cycle and 
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must not proceed unless four packages are in place fo 
overwrapping. To accomplish this, a feeler finger is 
placed on each feed lane. These feelers are wired in 
series and are connected to a solenoid on the fifth ma- 
chine, which controls both the elevator on the machine 
and the paper feed. If the lanes are not full, to form 
a complete package, the elevator will not rise and the 
paper feed will be tripped out. However, the machine 
will continue to run to clear all packages in the machine 
so none will remain on the heaters. 


Use of Indicator Lights 


Indicator lights on the pulpit control panel show 
the condition of the paper on each machine. Just be 
fore the paper runs out, a warning light shows the chief 
operator where a new roll is required, and one of the 
roving operators can put on a new roll. To do this the 
machine is stopped by disengaging the machine clutch 
which automatically stops the flow of packages into the 

machine but permits those in the machines to pass off 
the heaters. Throwing out the clutch also gives an indi 
cation on the control panel. If the clutch is in and the 
machine running, a green light shows, but if the machine 
is at rest, a red light is on. 

Similar conditions hold true for the sixth machine in 
the line, except that the paper trip is not only mechan- 
ically operated, but is also controlled by a trip switch. 
If, for any reason, the package should be improperly fed 
or improperly delivered by the elevator of the last ma- 
chine, the combined strength of the boats of marshmal 
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lows plus a double wrapping presents a fairly sturdy 
obstacle so that it might damage the transport mech- 
anism. If a jam occurs, the transport finger will yield, 
opening a trip switch which starts a chain reaction: the 

machine stops, the solenoid contactor coil is de- -energized, 
feeder solenoids for the five machines ahead are de- 
energized, as are the four solenoids on the cross pushers. 
No more packages will pass into any of the machines 
but packages in the machines will pass off the heaters. 

To permit the boat wrapping machines, together 
with their control solenoids to operate independently of 

machines 5 and 6, a “semi-automatic” cycle is incorpor- 
ated in the control system under separate switch control. 
When this switch is in position to ~ the controls on 
the line from point number 37 (Fig. 3), control by the 
last two machines over the first four is broken so that 
these may now be run as individual units, either for start 
ing up or for occasional packing. When operating in 
the full automatic position, however, motors on machines 
5 and 6 must be running and the clutches driving the 
machines before the solenoids are energized and _ pack- 
% fed. 

With this control system the complete unit is run by 
only three people: one chief operator and two roving 
operators. 

To summarize the functions obtained by the control 
shown in Fig. 3, for the four boat wrapping machines: 

1. If any machine runs out of packages, the solenoid 
paper trip stops the paper and restarts the paper feed just 
as soon as packages come along again. 

2. If any machine has to be stopped for replacement 
of the paper roll (the indicator light has previously given 
ample warning), the operator stops the machine by dis- 
engaging the clutch and puts on a new roll. The ma 
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Fig. 4—Four of the type FA-O machines 

(above) wrap the individual boats which are 

then fed four at a time to a similar machine 

type FA-2-Q where a heat sealed wrap is 

applied, and then to a type F9 labelling 
machine (left). 


chine immediately restarts when the clutch is engaged. 

3. If a package jam occurs on any machine, the chief 
operator can stop that machine from the pulpit station. 
The others keep on running, and packages can be fed 
by hand from a reserve supply or transferred to keep all 
four lines full. Lack of packages in any line will auto- 

matically operate the trips on the subsequent machines 
but they will keep wrapping all the packages available. 

For No. 5 machine applying heat sealing wrapping 
on group of four packages: 

1. If the packages run out on any of the four lines, 
the feeler finger will disengage the paper feed. As soon 
as packages arrive again, this machine restarts automat- 
ically. 

2. When this machine has to be stopped for replace- 
ment of the paper roll, the chief operator can throw the 

main switch to stop feeding packages to all machines 
except No. 6. Then, No. 5 is stopped by the clutch 
the new paper reel put on, and the machine is restarted 
by the clutch. The main switch is once again closed and 
this restarts packages moving through all of the ma 
chines. As an alternative, No. 5 may be stopped by the 
clutch, solenoids automatically stop feeding packages into 
No. 1 to 4 machines, and red warning light informs the 
chief operator of the shut-down. The green light gives 
him the “go” signal when clutch is engaged. 

3. If a package jam occurs, the chief operator can stop 
this machine from the pulpit, which automatically stops 
packages into all machines ahead but allows those in to 
run out. For restarting, pushbutton at the pulpit re- 
starts the packages flowing through all machines. 

For label and end seal machine, No. 6: 

1. When this machine runs out of packages, the 

(Continued on page 212) 
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Todays Product Designs 


Five Motors Operate New Double End Boring Machine 


Massive double end machine for precision bor- 
ing, facing and turning operations on large 
heavy work such as cylinder blocks, pump and 
compressor bodies. Boring heads are lubricated 
for life, driven by 10 hp motors at either end 
through V-belts. Push buttons control entire 


operating cycle with duplicate controls for each 
end. Start and stop controls for each main drive, 
with separate push buttons for chip exhauster, 
direction of table travel, table top and rapid 
traverse. Pilot lights on push button control 
box show when table reaches each end of travel. 


The Heald Machine Co. 


Fabrice Laminated with Clear Plastie 


Attractive case for this new portable radio is made of 
a woven fabric laminated with tough moisture-resistant 
acetate to give it durability, stiffness and easily cleaned 
surface. This transparent thermoplastic material is 
combined with the woven fabric by applying an equal 
amount of molding composition to each side of the 
fabric. Laminated sheet is then heated and: formed in 
a die to the required shape. Molded dial and volume 
control wheels are set into the case at each end of the 
handle which contains the station selector. 


An ep: 


Radio by Motorola, Inc. 
Plastics by Tennessee Eastman Corp. 
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For Direct Recording of X-Ray Line Intensity 


New fields of application for x-ray diffraction 
in analysis of unknown materials are opened 
by this precision high-output machine. X-ray 
intensities are recorded directly on a continu- 
ous strip of chart paper to show both position 
and relative intensity of lines. X-ray intensity 


is held to an accuracy of 0.5 per cent by con- 
trolling tube voltage to 0.1 per cent and current 
to 0.02 per cent. Self contained x-ray tube cool- 
ing system eliminates tap water and drain con- 
nections. Power supply is a high voltage trans- 
former and rectifier rated at 50 kv, 50 ma. 
General Electric X-Ray Corp. 


Molded Resistor Support Simplifies Wiring 


_ All resistors, shunts, batteries, terminals, 
rectifier, selector switch and ohmmeter 
rheostat are mounted as a unit behind the 
molded panel of this new measuring in- 
strument with 32 separate ranges. Selector 
switch is of molded construction mounted 
within. resistor carrier providing direct 
wiring without cabling. Special poly- 
styrene test probe with silicone-sealed. 
dropping resistor supplied for testing tele- 
vision circuits up to 30,000 volts. 
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The Triplett Electrical Instrument Co. 





Fan Cooled Shaded-Pole Grinder 


Two standard 6 in. grinding wheels are 
driven at 3500 rpm by this new % hp 
shaded-pole motor. Complete housing in- 
cluding wheel guards is a two-piece alumi- 
num die casting. Bottom half supports 
bearings and incorporates lower part of 
wheel guards and base, with baffles and 
openings at rear for ventilating air inlet 
and discharge. Top half of housing in- 
cludes top of wheel guards and cover for 
motor and fan. Motor is mounted at left 
of switch, fan at right. Ventilating fan 
draws cool air up through motor and dis- 
charges down through base. Cord is type 
SJ 3-conductor with ground wire. Baked 
blue crackle finish on housing. 


Speedway Manufacturing Co. 


Todays 


Product Variable Speed 
Mixer 


# 

Designs Geared head adjustable speed 
laboratory mixer has 1/50 
hp shunt wound d-c motor 
with field and armature sep- 
arately supplied by rectifiers 
controlled by phase-shift 
thyratron for wide range of 
speed variation with full 
torque. Control provides re- 
versing plus stepless varia- 
tion of motor speed from 
4000 to 400 rpm, stepped 
down by 18:1 worm gear. 
Henry A. Gardner Laboratory, Inc. 


Portable Public Address System 


Acoustical equivalent of a 30-watt portable sound 
system with two average permanent magnet speak- 
ers is provided by this 15-watt amplifier. Matched 
aerodynamic microphone, amplifier and speaker 
give faithful reproduction to voice or music. Heavy 
duty alnico permanent-magnet speaker handles full 
output of the low distortion, high output amplifier. 
Operates from any 100-watt 50 to 60 cycle power 
supply. Complete unit weighing 45 Ib. is built into 
a carrying case 8 in. deep, 17 in. wide and 21 in. 
high, with provisions for storing microphone, ampli- 
fier and extension cords. 


Radio Corporation of America 
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Eleetronie Card Sorter 


Substantial increase in speed of 
operation is obtained in this new 
card sorting machine through the 
use of electronic controls. For- 
merly, full current of coil operat- 
ing card chute was interrupted by 
contacts opened by passage of card. 
In new model contacts carrying far 
less current trigger electron tubes 
to operate card chute at high speed. 
Sorting rate increased to 650 cards 
per min. An automatic run-out fin- 
ishes sorting the cards left in the 
machine when the card hopper 
becomes empty. Selected cards can 
be segregated without disturbing 
the sequence of rejected cards. 





International Business Machines Corp. 
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Luminous Flashlight 


Ivory colored luminous finish on 
this new flashlight glows in the 
dark after exposure to light for a 
few seconds. Luminous finish is 
baked on the drawn brass case, and 
covered by a clear plastic protec- 
tive coating to insure long wear 
and permit cleaning without harm- 
ing the finish. 


Olin Industries, Inc. 
























































Todays Product Designs 


Twin Track Magnetie Tape Recorder 


Four continuous hours of recording and playback 
at a tape speed of 7% in. per sec. is obtained in 
this new magnetic tape recorder by providing two 
parallel sound tracks on the tape. One track records 
in the forward direction and the other in reverse. 
Reels with a capacity of 4900 ft. are mounted at 
each side. Direction of travel is automatically 
reversed at the end of the reel, to eliminate rewind- 
ing. Recording and playback amplifiers and super- 
sonic oscillator are combined in a single chassis 
accessible from the rear. Twin heads provide 
erasure while a new recording is being made. 


Amplifier Corp. of America 







































Plaster-Mold Castings 


Available in pure copper, copper-base and in some aluminum alloys, these castings 
offer many advantages that the product designer should know. A high degree of di- 
mensional precision and excellent surface finish are primary points. Complex cor- 


ing is possible. 


Basic design rules are discussed and standard alloys described. 


HERBERT CHASE 


Mechanical Engineer 


O OTHER type of casting possesses quite the 
same combination of advantages as the plaster- 
mold casting. This has been already recognized 
in the electrical field where these castings hold an im- 
portant place, and the product designer who overlooks 
their possible use may be sacrificing certain desirable 
benefits. As with other types, the plaster-mold casting 
has its limitations as well as advantages. All factors 
(quality, cost, performance, etc.) have to be weighed, 
just as with the other types, to insure the best choice. 
Particulars here given are supplied in part by the 
Universal Castings Corporation, Chicago, and cover 
both methods and end-products in the patented Capaco 
process used. The molds themselves and any cores re 
quired are made from plaster of paris. Both molds and 
cores are baked under a temperature sufficiently high to 
remove all moisture and water of crystalization. No 
steam or gases are formed when the metal is poured. 
Since no water is present and moreover plaster is not 
a good thermal conductor, the castings are not subject 


to chill. They cool slowly within the mold. This helps 
to reduce stress concentration and may help to promote 
ease in machining. 

Although plaster-mold castings can be produced with 
a high degree of dimensional precision, they should 
not be confused with the so-called “precision” type made 
in investment molds by the “lost wax” or similar 
methods. These investment-mold castings utilize wax, 
plastics, or other low-melting materials for patterns that 
are melted and run out of the mold before it receives its 
final bake. 

The plaster molds are always made in two parts, cope 
and drag, involving a parting. Metal, usually engraver’s 
brass, is used for patterns, which have almost indefinite 
life. They are withdrawn from each part of the mold, 
leaving the cavity or cavities into which, after the mold 
is baked and the two parts are assembled, the metal is 
poured under gravity head. If cores are required, metal 
coreboxes are employed. After the baking, the cores 
are placed in the drag prior to assembly with the cope. 

Plaster molds are made from a slush-like mix or 
slurry containing water and plaster, fluid enough to be 
run into the mold (cope and drag separately) from a 
mixing tank. This mix requires no ramming or pressure 
but flows readily around the patterns, which it hugs as 
the mix solidifies. 

When mix is solid enough to hold its shape, a vacuum- 
operated device is employed to apply an even and non- 
jarring, nonvibrating pull to the mold to lift it free of 
the pattern or patterns. Precisely formed and smooth- 
walled cavities are left that match the surfaces of the 


Plaster mold castings start with these patterns or match 
plates in unit strip, fitted into a flask which is then 
filled with plaster. Individual plates are interchange- 
able and can be set up in various combinations to fill 
the 10 x 18 in. flask area, and then runners and sprues 
added. With this arrangement, many castings are pro- 
duced in a single plaster mold, and mold cost per 
casting becomes quite low. 
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polished patterns. The castings exhibit similar dimen- 
sional precision and surface smoothness. 

The same general procedure applies to the making of 
cores in polished metal coreboxes. Cores produced are 
precisely sized, have smooth surfaces and the holes or 
recesses they form duplicate these qualities. Thus, 
plaster mold castings are characterized by good dimen- 
sional accuracy, smooth surface and sharp detail. 


Pattern Cost Factors 


Cost of patterns is of course a factor in any type of 
casting, but since the patterns required for plaster- mold 
casting are precisely made and polished, their cost re- 
quires special consideration. The cost, however, is often 
offset or fully justified by savings in finishing work be- 
cause of the dimensional accuracy and excellent smooth- 
ness of the plaster-mold castings and it is primarily on 
these counts that plaster-mold castings find extensive 
application. 

There is need to understand the competitive position 
ot plaster mold-castings relative to castings made in metal 
molds. The latter have the advantage that a metal mold 
(or die) can make thousands of castings without re- 
placement. Moreover, in some cases, such castings can 
be held within dimensions as close or closer than for 
plaster-mold castings. Also as casting rates are higher in 
metal molds, labor charges for casting are lower. 

Opposed to this however is the fact that the metal 
mold is expensive and has to be used (in the case of 
die castings) in a machine that is also expensive. The 
mold cost, as a rule, exceeds (often by a wide margin) 
that for the corresponding metal pattern (and core box 
if needed) for the plaster-mold casting. It is claimed 
that plaster-mold patterns do not ever require replace- 
ment. Metal casting dies, especially for copper alloys, 
on the other hand, sometimes must be replaced after 
10,000 or more casting cycles, particularly if smooth 
surfaces are essential. In this case, the cost per casting 
increases and frequently makes the plaster-mold casting 
more economical. 

It is also significant that the plaster mold casting can 
use cores that involve undercuts. As a rule, this is not 
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Metal patterns (right) or match plates produce plaster 
molds (center) from which castings at left are made. 


feasible in die castings. In aluminum permanent- mold 
work sand cores can be used, but they require a core 
box and are not as precise dimensionally as plaster cores. 
They do not yield so smooth a surface. 

Moreover, permanent molds for copper alloys have 
decided limitations, while dies for die casting in copper 
alloys are expensive and relatively short lived. So again 
the ‘plaster- mold casting, used chiefly with copper alloys, 
find many applications in which it does not yield place 
to metal-mold (including die) castings. While castings 
made in metal molds may, in some cases, hold slightly 
closer dimensions and yield equal or perhaps slightly 
better surface finish, the differences are not large. 

Naturally, quantities required greatly affect the rela 
tive costs, especially when die or permanent-mold costs 
are considered as opposed to pattern costs for plaster- 
mold castings. No general statements can cover all cases. 
Each case has to be figured for the particular quantity 
involved (amortization charges on dies, molds or patterns 
and core boxes being taken into consideration) to arrive 
at the optimum choice. Even on long-run work, the 
plaster-mold casting sometimes proves to be advan 
tageous. 


When Plaster Casting Cuts Costs 

When to use plaster-mold castings. Plaster-mold cast- 
ings can be used to advantage when one or more of the 
following conditions are satisfied. (1) Where the cast- 
ing meets service conditions better than they can be 
met otherwise. (2) When overall production costs are 
lower and all necessary service requirements are met. 
(3) When production in plaster molds is the only way 
of meeting requirements. 

The best chance of meeting one or more of these con- 
ditions is in castings of small to medium size that must 
be held to quite close dimensions, as cast, or that must 
have surface finish better than sand casting affords. If 
the metal specified is pure copper or a copper-base alloy, 
the chance that plaster-mold casting may best meet re- 
quirements is further increased, because (1) copper and 
copper alloys cast to advantage in plaster molds, and (2) 
in general they tend to be affected less by competition 
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Plaster-mold castings in high-conductivity copper: (A) 
and (B) are switch castings; (C) a bracket for an elec- 
trical application, (D) an electrode. (Grinder marks 
on two castings were made to remove parting irregulari- 
ties.) Yellow brass castings produced in plaster molds: 


with permanent-mold and die-casting producers. 

In aluminum alloys, this advantage is less because 
aluminum casts well in permanent molds as well as 
in casting dies. There are cases, however, where at least 
one of the aluminum alloys finds considerable applica- 
tion in plaster-mold castings. If, with aluminum, one or 
more cores are needed and metal cores can be used, the 
chances that may favor the plaster-mold types are re- 
duced unless quanities are below those economical for 
permanent mold or die casting. There may be cases, 
however, when a thinner wall can be cast in the plaster 
mold (because there is less chill) than in the present 
mold and, when this is true, its effect should not be 
overlooked. 

Close dimensional limits attainable in plaster-mold 
castings do not mean elimination of all machining. It is 
true, however, that cuts, when needed, can be lighter 
than for sand castings. This usually means faster ma 
chining and less metal lost in chips. As finishing opera- 
tions including polishing and buffing often cost much 
more than the casting itself, savings on this score are 
obviously important. Frequently they may dictate the 
use of plaster-mold castings where they could not com- 
pete otherwise. 


Alloys for Plaster Casting 


Available Alloys and Their Applications. Although 
many alloys, as well as commercially pure copper, can 
be cast in plaster molds, the Universal Castings Corp. 
concentrates on the metals listed in the table shown 
herein. All the metals listed, save that called “UC 
100.4 aluminum,” are copper-base alloys. 

The primary reasons for using these alloys in most 
cases are these: (1) Demand is chiefly in this field; 
(2) the alloys are well suited to casting in plaster molds; 
(3) slow cooling has less effect upon grain structure and 
upon physical properties than in some other alloys; 
(4) machining properties for some alloys are excellent; 
(5) corrosion resistance is excellent; (6) bearing proper- 
ties are good; and (7) physical and electrical properties 
are satisfactory for a wide range of uses. 

No. 10 brass finds widest use partly because the cost 
is moderate, its physical properties are good, and it casts 
well. The presence of lead and tin make for good ma- 
chining properties. Strength and toughness are good 
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(E, F and G) are brush holders for electric motors; 
(H) is a part for an electrical instrument; and (1) is 
employed in a motor-driven sander. Of these castings, 
the model railway parts (M) (in which fine details are 
well produced) and the ball bearing retainer (N) are 


for a yellow brass and fatigue resistance is rated as 
“superior.” Applications for which this alloy is called 
“ideal” include brush holders for electric motors, contro] 
mechanisms, lever arms, brackets and the like. 

No. 20 aluminum bronze combines excellent strength 
with ductility (rivaling those of mild steel), is lighter 
in weight than most copper alloys, and possesses high 
corrosion resistance. Resistance to wear, too, is excellent. 
Machining properties, though not “free,” are sufficiently 
good to permit rapid cutting. Aluminum content makes 
the alloy free-flowing and promotes good castability. Ap- 
plications include gears, sprockets, parts for acid-resisting 
pumps, bearings and levers, among many others. 

No. XX manganese bronze is highest in strength of 
the alloys tabulated. Ultimate tensile strength reaches 
95,000 psi with a yield strength of 60,000 psi, no heat- 
treatment being required. Dutcility is below that for 
most of the other brasses and bronzes listed but hardness 
is maximum among these alloys. This makes for good 
wear resistance but machining properties are inferior, 
although machining can be done without excessive dif 
ficulty with proper tools, especially carbide tools. 

Foundry practice must be good to yield sound castings 
but even thin sections are cast in plaster molds. Cor- 
rosion resistance is high, even in sea or in waste water 
containing corrosive agents. Applications include valve 
bodies, marine uses, operating levers and other parts 
subjected to high stresses or sever corrosive conditions. 

Silicon bronze is another high-strength alloy that is 
also high in ductility and possesses good resistance to 
corrosion and to mechanical wear. Applications include 
many for outdoor exposure, including pole line hard- 
ware, cable clamps and electrical connectors but indoor 
applications are found especially where good corrosion 
resistance is needed. 

15%nickel brass (or bronze) containing also 1.00 per 
cent maximum aluminum has a much higher yield 
strength than No. 10 brass together with higher hard- 
ness and wear resistance, but ductility is much lower. 
Nickel content adds to corrosion resistance and lead, 
plus tin, make for machinability. Applications include 
gears, bearings and other parts, especially those requiring 
high corrsion resistance. 

22% nickel brass has physical properties much the 
same as for the 15 per cent type but the higher content 
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in yellow brass. Gear (J), for a windmill generator, 
and the electrically operated wedge brake casting (L) 
are in aluminum bronze. Manganese bronze is used for 
the motor gears (K). Several different alloys are rep- 
resented in these castings. Of the two washing machine 


of nickel and tin promote corrosion resistance at some 
what increased cost. Applications include dairy and 
food processing equipment. 

Pure casting copper (99.5%) is now cast successfully 
in plaster molds, especially for parts that require high 
electrical conductivity Cup to 95 per cent relative to 
pure copper. Castings are softer and lower in strength 
than those of copper alloys but possess ample strength 
for most electrical parts in which cast copper of high 
conductivity is required. 

Beryllium copper, though not listed as a “standard” 
Universal Castings Corp. alloy, has been cast in its 
foundries in considerable volume. Through appropriate 
heat treatment, physical properties rivaling those of high- 
strength alloy steel can be secured, yield point being 
quite close to ultimate tensile strength. High fatigue 
resistance is also attained. 

UC 100.4 aluminum alloy is chosen for casting in 
plaster molds because it overcomes certain difficulties in 
casting other aluminum alloys. As cast and naturally 
aged for 21 days, the alloy has 25,000 psi tensile and 
22,000 psi yield strength, the latter being close to that 
for No. 10 brass. Ductility i is low and hardness CRE 70- 
80) is also low but the light weight and much lower cost 
(per unit of volume) as compared with copper alloys 
are clearly advantageous for many purposes. The alloy 
responds to a simple heat-treatment that yields castings 
with properties claimed to be superior to those for sand- 
cast aluminum alloys. 

Applications include parts for communication equip- 
ment, instruments, pumps and other equipment in which 
light weight and the type of corrosion resistance char- 
acteristic of aluminum alloys are desired. 

Even though other alloys can be cast in plaster molds, 
generally it is advisable to adhere to those in the group 
discussed above unless it is certain that the ensuing 
benefits will compensate for possible price differentials. 
One important reason for this is that foundries gen- 
erally limit the alloys they cast to as few as meet cus- 
tomer requirements. This results both in economies and 
in a continuing experience that, through concentration, 
helps the foundries to avoid troubles and make better 
castings. 

If alloys new to the foundry are introduced, their 
processing requires close metallurgical control and other 
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gears, (O) is in aluminum bronze and (P) in man- 
ganese bronze. Brush holder (Q) and motor fan (S) 
are in aluminum alloy No. 100-4. The electrically 
heated comb casting (R) is yellow brass. The two con- 
tactor parts (T) are cast in high conductivity copper. 


supervision. Even then, casting troubles may be en- 
countered, costs are increased and output may be de- 
layed and curtailed. Unless the item is one that keeps 
the regular production lines busy for fairly long runs, 
and the alloy is also suited for other castings, the whole 
foundry schedule may be upset with serious cost in- 
creases and delays for all concerned. 

Such considerations are especially important because, 
in most plaster-mold work, each flask includes several 
patterns, often for different customers. Such pattern 
setups are needed for highest economy and generally 
require that a “standard” and not a “special,” alloy 
be run. There are cases, of course, especially for cast- 
ings of relatively large size, that only one pattern per 
flask is used. In such cases, the run is made on a line 
devoted to such work alone and certain of the lesser 
objections to a special alloy do not apply. 

It is clearly good policy to consult the foundry both 
as to choice of alloy and as to design considerations 
before adopting an alloy or deciding on final design. 
Close cooperation between product designer and those 
who constantly work with plaster molds is clearly ad- 
vantageous to all concerned, since it is likely to help 
minimize cost, delays and uncertainties. At the same 
time, this will assure production of castings that will 
meet the service requirements. 


Design Considerations 


No comprehensive rules for the design of any type 
of casting can be formulated to fit all sets of conditions. 
All design is a compromise between the ideal and what 
can be attained through practical procedures and by 
best balancing advantages against disadvantages. The 
following rules should be interpreted in this light and 
with the understanding that an important objective is 
to gain the lowest cost consistent with attainment of 
satisfactory service. 

Rule 1—See that overall dimensions are as small as 
will meet other requirements and still avoid unnecessary 
assembly operations. Minimum size helps to hold costs 
down partly by helping to insure that no more metal 
is used than is necessary. In addition, smaller molds or 
mold space, less mold material and probably lower costs 
in patterns will result. It is unwise, however, to reduce 
size by eliminating an essential part that can be cast 
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integrally at less cost than if made separately and as- 
sembled later. Naturally, size should never be so small 
that production is not feasible by casting. 

Rule 2—Keep sections as thin as can be cast readily 
and yet provide adequate strength, stiffness and allow- 
ance for machining. Unless this rule is followed, more 
metal will be used than is necessary and costs will be 
correspondingly increased. The minimum section thick- 
ness that can be cast readily is also advantageous be- 
cause castings cool more rapidly and this may improve 
physical properties. If, however, walls are so thin that 
a high percentage of rejections occur, any savings in 
metal may be more than offset by reject and remelting 
losses. The thinnest walls castable in plaster over a 
small area are about 3/32 in. thick. In larger areas the 
minimum commonly runs from 3/32 in. to about % in. 
Some alloys can be cast in thinner sections than others. 
Various features in design besides area of walls affect 
the minimum that is practical. 

Rule 3—Aim at uniformity in section thickness unless 
essential to meet service requirements, or unless unwar- 
ranted expense in coring or the use of excess metal is 
involved. As in practically all types of casting. uniform 
sections are desirable from a casting standpoint, as they 
generally tend to promote progressive solidification and 
minimum difficulty from unequal shrinkage. Conversely, 
wide variations and especially abrupt changes in section 
thickness tend to make casting more difficult and to 
introduce unequal shrinkage or even porosity. 

Castings are often used, however, for the very reason 
that metal can be distributed in more or less direct 


proportion to the stress applied and, if the stresses vary 
widely, sections are correspondingly altered to keep unit 
stresses about the same. In consequence (and for other 
reasons) most castings do require changes in section 
thickness and they can be tolerated without serious 
detriment if the transition from thin to thick sections 
is gradual. 

Rule 4—Where sections cannot be uniform, make 
variations in thickness as gradual as conditions. permit. 
Too abrupt a change in a section leads to casting difh- 
culties and may result in serious stress concentration 
with warpage or even cracking of the casting. 

Uniformity in sections can often be “promoted by 
judicious use of cores but, unless the core can be made 
integral with the mold Gnuch as when green sand cores 
are used in sand casting), costs may be considerably 
increased. The designer should determine whether the 
benefits of coring are offset by such increased cost. 
Uniformity can, of course, be attained by making all 
sections as thick as the maximum needed, but this is 
rarely economical or expedient. 

Rule 5—Use cores where they effect savings in metal 
or machining or promote sounder castings. This may 
appear self-evident but it is not always easy to say 
whether or where cores should be used. Most recesses 
and many holes are cored profitably if the saving in 
metal or in machining is substantial and if walls are 
thereby kept reasonably near to uniformity. In general 
holes are not cored if less than 3/16 in. diam or when, 
in the case of small cores, the unsupported length ex- 
ceeds two diameters. 


Typical Alloys for Plaster-Mold Casting* 


(Range of chemical compositions and typical physical properties?) 


No. 20 
Aluminum 
Bronze 


No. 10 


Brass bronze 





CHEMICAL | Max. | Min. | Max. | Min. | 
COMPONENTS: | | 


62.00 | 57.00 | 82.00 


Max. 
68.00 
Balance 
2.00 1.00 0.50 
1.50 — | 0.20 

0.50 — — = 


0.50 — 4.00 
0.50 |. — 5.00 


Copper, % 
Zine 

Tin 

Lead 
Nickel 
Iron 
Manganese 


Balance 





| High-strength 


manganese 


| Min. 


60.00 





Silicon 


Aluminum 0.50 c 7.50 


Silicon 
aluminum 
bronze 


15% nickel UC 100.4 22 


brass Aluminum 


% nickel 

brass 

pts ; ue : : —__—— 
| Max. | Min. | Max. | Min. Max. | Min. Max. | Min. 
| 

93.00 | 85.00 | 48.00 | 44.00 | 1.50 5 | 56.00 
—_ Balance| — 9.00 00 Balance 
_ . 1.50 1.00 — 5.00 
ein 1.00 0.50 — 1.00 
15.00 | 12.00 0.20 23.00 
1.00 — 1.00 1.00 
0.50 . 0.60 0.75 

0.40 | — 
Balance 1.00 


| 
| 
| 
| 





52.00 
3.00 


— | 21.00 
0.30 | 
3.00 
9.00 | 





1.00 





Magnesium 
Titanium i 


Chromium 


- 0.60 4 = 
— . 0.30 ] 
0.30 








0.50 








Other elements (total) 


Pattern equipment 


} Unit strip 
requir 


Unit strip 


Ultimate tensile 
strength, psi 

Yield strength, psi 
(0.5% elongation) 

Elongation in 2 in. 








50,000 83,0004 95,000 


25,000 30,000 60,000 


15 9.0 5.0 


gage, %o 
Brinell Hardness 83-110 150-185 


Rockwell Hardness 50-70 (RB) 80-90 (RB) 





®*Source: Universal Castings Corporation, Chicago 38. 


Full plate 


165-210 
(500 Kg load) |(3000 Kg load) | (3000 Kg load) |(3000 Kg load) | (3000 Kg load) 
85-95 “RB) 





0.50 








0.50 | PP : - 


' Ph ‘ Unit strip 


| Full plate Unit strip puesto: Unit strip 











59,0004 
29,000 


50,000 
47,000 


25,000 50,000 





22,000 47,000 
15.0 4.0 1.0 3.0 
116-137 150-185 62-74 150-185 
(S00 Kg load) | (3000 Kg load) 
70-80 (RE) 80-90 (RB) 


65-75 (RB) 80-90 (RB) 


>bGuaranteed minimum properties are approximately 15 per cent below values shown. 


°After 21 days natural ageing. 
4This alloy responds to heat treatment. 
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Dimensional tolerances that are held, as cast, on this 
brush holder castings. Tolerances at right angles to the 
parting are wider than those held on other dimensions. 


If, however, a large core is needed, it commonly can 
have short extensions that are as small as 1/16 in. 
diam. Cores made separately can produce undercuts, 
but cores cannot be undercut if to do so would prevent 
removal of the core from the core box. All loose cores 
require that core prints be formed in the mold just as 
for sand cores in sand castings. 

Rule 6—Avoid slender or fragile cores and those not 
readily supported by the mold. No core should be so 
slender or be so supported that breakage or substantial 
displacement is likely to occur. If these failures occur, 
the core should either be omitted or be made substan- 
tial enough to avoid breakage. 

It is often cheaper and more satisfactory to drill 
small holes than to core them but there are cases 
where cores even below 3/16 in. diam. can be used 
to advantage if they are quite short and can be formed 
as a part of the mold (rather than separately). Loose 
cores are rarely used if their major diameter is below 
3/16 in. and then only if quite short and well sup- 
ported. Holes to be drilled can often be located by 
short conical spotting cores. In general, cores must be 
so supported that they are held rigidly in one portion 
of the mold, preferably the drag. Cores that cross the 
mold parting and must be held by both cope and drag 
may give much trouble when the cope and drag are 
assembled. 

Rule 7—Design the castings so that machine work will 
be minimized. This is an inherent design objective 
in using plaster molds and the basic reason for select- 
ing this method. This may mean using cores, subject 
to rules 5 and 6, but also should provide for cutting 
away as little metal as will “clean up’ the casting where 
machining has to be done. Holes to be tapped can 
often be cored to tapping size while surfaces that are 
to receive chased male threads can often be cast so 
that no turning cut is required before chasing. 

Where facing or turning is required, an allowance 
of 1/32 in. is often enough for metal to be cut away. 
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Another brush holder showing “as cast” tolerances re- 
quired. Although the general dimensional tolerance is 
+0.005 in., +0.010 in. is required on some dimensions. 


If hex or other wrench-holds are required, they usually 
can be cast close enough to size to avoid machining. 
Gear teeth are often cast to size but, where machining 
is needed, especially on spur gears, a cut made by a 
shaving die may meet all requirements. Much the same 
can be said of cam surfaces. 

Pump impellers can be cast with vanes precisely 
shaped by the mold or by cores, even when shroud 
plates at both sides are required. This can greatly reduce 
the machine work that is likely to be needed if sand 
cast impellers are used. 

Rule 8—Avoid such undercuts as will prevent removal 
of the pattern from the mold. As in sand casting, the 
pattern must come free of the mold readily and not 
injure the mold in so doing, hence undercuts are not 
permitted on the pattern. It is not feasible, as on many 
patterns for sand molds, to use loose pieces that remain 
in the mold until other parts of the pattern are with- 
drawn. The pattern must come free in one piece from 
the cope and the other half of the pattern as one piece 
from the drag. While loose pieces are feasible in theory, 
practical considerations prohibit their use. 

Cores can form undercuts, however, in the ssame 
way as in sand casting, because the core remains in the 
casting, while the latter freezes, and is then disintegrated 
when the mold is broken away. This gives the plaster- 
mold casting an advantage over die casting in which 
one-piece cores cannot, as a rule, produce any under- 
cuts, but of course a core box is needed. 

Rule 9—Employ fillets and rounded corners where 
they strengthen the casting or make it easier to remove 
patterns from the mold. This rule is much the same as 
for other types of castings and for the same reasons. 
Sharp inside corners tend to weaken the casting and 
also make the pattern hard to withdraw from the mold 
without injuring it. Moreover, a square or sharp edge 
on a pattern (needed for a square or sharp edge on a 
casting) tends to become rounded or is easily nicked 

(Continued on page 202) 


107 














| 


7 4 
Ae My 


al 


If your product depends for its satis- 
factory operation on a well regulated 
power supply, the only assurance that it 
will get it in the field is to design in a con- 
stant-voltage transformer or its electronic 
or servo equivalent. Here is a review of 
available components and their functions. 


ODAY we are entering an era in which industry 

and the public expect all electrically energized 

machines to operate perfectly and perform truly 
amazing functions with little or no special attention. 
This super-critical attitude is the highest compliment 
that could be paid the designers of electrically operated 
devices. None-the-less the more complicated and the 
more exacting becomes the functions the more closely 
must electrical tolerances be controlled to maintain sat- 
isfactory performance. 

One variable which is beyond the control of the 
product designer is the normal voltage fluctuations of 
the line to which the device is connected. Hence, where 
constant voltage is vital to satisfactory operation, many 
methods have been developel to compensate for the 
voltage variations. Today there are available packaged 
units which may be integrated in the product to assure 
constant input voltage to the machine even though the 
line voltage varies as much as 30 per cent. These units 
may be divided into the two broad categories of “sta 
bilizers” and “regulators”. The stabilizer may be mag- 
netic, electronic, or a combination of the two. It main- 
tains the voltage by changes in the electrical constants 
of the circuit without moving parts so that correction is 
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almost instantaneous. The regulator compensates for 
changes in voltage by mechanical motion which in turn 
adjusts the circuit constants. 

The magnetic stabilizer has gained popularity because 
of its simplicity. Basically it consists of two transformers 
with a capacitor connected across one of them. It has 
no moving parts or tubes so that maintenance through- 
out its useful life is nil. It can perform the added func 
tion of step-up or step-down transformer, eliminating the 
use of an additional transformer. It limits short circuit 
currents to approximately 200 per cent full load current 
so that it protects itself and the associated equipment. 

Since the primary function of the stabilizer is to pro- 
vide a constant voltage source for a single piece of equip 
ment and it is used as a built-in component, the sizes 
commercially available are relatively small. They vary 


_from 5 volt-amperes to 5000 volt-amperes; primary volts 


of 95-125, and 190-250; and secondary or stabilized volts 
of 6, 115 and 230. If the equipment requires a number 
of different regulated voltages it is more economical to 
use a standard stabilizer to regulate the primary voltage 
of a multiple-wound, non-regulating transformer designed 
to supply the required secondary voltages. 

Magnetic voltage stabilizers are designed for single- 
phase applications although one manufacturer does 
recommend the use of three single-phase units connected 
in delta-delta for three-phase stabilization. However 
without a connected secondary load, currents circulate 
between phases and the individual phase voltages rise 
and fall rythmically. When the connected load is greater 
than 20 per cent of the stabilizers’ rating this condition 
disappears and the three units function properly to 
stabilize the three-phase voltage. 

Magnetic stabilizers are available from General Elec- 
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Fig. 1—Group of magnetic voltage stabilizers 
(not to same scale): (A) General Electric 300 
kva 50/60 cycle single-phase type with indepen- 
dent transformers and capacitor mounted be- 
tween; (B) Sola 120 volt-ampere constant volt- 
ampere constant voltage transformer with con- 
denser mounted on top within perforated metal 
case; (C) latest Raytheon VR-6000 model with 
capacitor located within base for compactness, 
and (D) separate Sola components rated at 4 
to 5 volt-amperes for electrical instruments. 


ee 
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Charles Bruning Co. 


In the first application of its kind, a built-in constant 
voltage transformer on this new whiteprinter assures 
longer life to the 1200-watt mercury arc lamp and keeps 
the lamp operation stable at its optimum rating. 


tric Company, Raytheon Mfg. Company, and Sola 
Electric Company (see Fig. 1). The Sola voltage sta- 
bilizer maintains the output voltage constant by combin- 
ing a resonant electrical circuit with a high leakage re- 
actance magnetic circuit. The magnetic circuit, Fig. 2, 
consists of a closed core with shunts. The electrical cir- 
cuit consists of three or four windings. The primary 
winding, represented by 1, is layer wound on the center 
leg of the core. Over the primary winding is wound a 
compensating winding designated by 3. The larger coil, 
wound on the same core as the primary winding but 
separated from it by the magnetic shunt with small air 
gaps between it and the shell, is the intermediate or 
resonant winding 2. Across the resonant winding is con- 
nected a capacitor C. An additional output winding 4 
may be wound over the resonant winding and used as 
the basis of the constant output voltage or the resonant 
winding 2 may be used, thereby eliminating winding 
4. In either case the compensating winding 3 is con- 
nected in series with the output and opposed to it. 
When a low a-c voltage is impressed on winding | 
a voltage approximately equal to the turn ratio is in- 












Fig. 2—Schematic wiring di- 
agram of Sola magnetic volt- 
age stabilizer; section shows 
magnetic shunts in core. 
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duced in winding 2 because of the reluctance of the air 
gaps in the magnetic shunt path. Increasing the primary 
voltage increases the flux density in the core and the 
inductive reactance of winding 2 until finally it equals 
the capacitative reactance of the capacitor C hung across 
it. At this point winding 2 resonates with capacitor C 
as a series resonant circuit and the voltage appearing 
across winding 2 rises rapidly to a stable value deter- 
mined by the constants of the series resonant circuit. 
This has the effect of increasing the magnetic flux 
density in the core under winding 2, thereby increasing 
its reluctance until it exceeds the reluctance of the air- 
gaps in the shunt path isolating winding 2 from wind- 
ing 1. Subsequent variations in flux produced by 
changes in the primary voltage produce little variations 
in the flux linkages with winding 2 so that voltage 
changes in the resonant circuit are small. The com- 
pensating winding 3 is introduced to compensate for 
these changes. 

In Fig. 2 the output voltage is obtained from the addi- 
tional output winding 4 wound over the resonant wind- 
ing but the voltage can be obtained by tapping across a 

















Applications of Designed-In Magnetic 
Voltage Regulators 





Controls 
Product — 


Voltage of: 

Densitrometric instruments using photo-| Light source 
electric measuring systems, such 
as projection densitometer (specto- 
graphic analysis) and Photelometer 
(light transmissivity of solutions). 

Photocell fire control apparatus 

White printer 

Dilectric heater 

Radio transmitter, AM and FM 

X-Ray equipment Cathode supply 

Unattended communication systems, 
such as uhf beam relays, and aircraft 
navigational aids 

Carrier current telecommunication 
systems 

Flight trainers 

Projection and sound equipment 

Electronically operated weighing ma- 
chine 

Electrostatic paint spraying equipment 

Oscillograph 

Magnetic measuring gages 

Moisture detection equipment 

Gas analyzer Power supply 

Instruments used to measure a differ-| Voltage standard 

ence, such as in bridge circuits in place of 

standard cell 


Light source 
Mercury arc lamp 
Filament supply 
Filament supply 


Power supply 


Power supply 
Power supply 
Power supply 


Power supply 


Power supply 
Power supply 
Power supply 


portion or all of the resonant winding. In either case 
the compensating winding 3 is connected in series with 
the output and opposed to it. By proportioning this 
winding properly, the change in the voltage induced in 
it by varying input voltage is roughly equal and opposite 
to the change appearing in the output winding because 
of the voltage change in the resonant circuit. Hence the 
output voltage remains constant with varying input 
voltage. As is the case with all such compensating wind- 
ings, it is possible to design the winding to over- or 
under-compensate to produce a rising or falling voltage 
regulation curve for special applications. 

The General Electric and Raytheon voltage stabilizers 


differ from that of Sola in that they do not depend on. 


resonance for maintaining the voltage and, in most of the 
units, the input circuit is not isolated from the output. 
The wiring diagrams are shown in Figs. 3 and 4. The 
operation can be explained best by studying the equiv- 
alent circuit shown in Fig. 5. The fundamental circuit 
consists of two reactors in series with a capacitor con- 
nected across one which is saturated. The volt-ampere 
characteristics of the saturated reactor 1 and the capaci- 
tor 1 at full load are plotted in Fig. 6. The key to the 
performance of this type voltage stabilizer is found in 
this volt-ampere characteristic. For any given frequency 


Volts output 
to load 
(15 volts) 


Vo/4s input 
(95 79130 
vo/ts) 


Saturable 
transformer 


13% of nain voltage 


A-c load 
rig. 4—Schematic wiring diagram of Raytheon mag- 
netic stabilizer. Output is not isolated from input. 


the impedance of the capacitor is constant so that the 
capacitor volt-ampere curve is a straight line. However 
the impedance of the saturated reactor varies with flux 
density so that the shape of the reactor volt-ampere 
curve is similar to the saturation curve. 

To illustrate the performance, assume that V, is the 
voltage impressed on reactor | and capacitor 1 when the 
input voltage has dropped from the nominal value of 115 
to 95 volts. At this voltage the current I,, flowing 
through the capacitor is appreciably greater than the 
reactor current I,,. Hence the capacitor current pre 
dominates and this leading current induces in the 
secondary winding of reactor 2 a voltage which adds to 
the input voltage and boosts it up to 115 volts. 

As the input voltage increases, the difference between 
the capacitor and the reactor currents steadily decreases 
until, at point V, corresponding to an input voltage of 
130 volts, the two are substantially equal. At this point 
the input voltage is decreased by the drop in reactor 2 
and by the voltage induced in the secondary winding of 
the reactor, thereby reducing the output voltage to 115. 

Studying the operation of the voltage stabilizer from 
the volt-ampere characteristic of the saturated reactor and 
capacitor in parallel gives a good insight into the princi 
ple of operation but forces assumptions which basically 
are not correct. In speaking of the performance at under 
and over voltage, leading currents were subtracted from 
lagging currents to illustrate the principle. Actually this 
is not strictly correc. she only correct explanation must 
be based upon the vector diagram of the various voltages 
as shown in Fig. 7. The vector diagram emphasizes the 
fact that the effect of varying input voltage with con- 
stant load is to vary the phase angle between the input 
voltage and the output voltage. Hence voltage stabiliza- 
tion is obtained by rotating the vectors because of the 
varying impedance of the saturated reactor and capacitor 
combination. 


Even though the method of operation of the magnetic 


Fig. 3—Schematic wiring diagram 

of General Electric standard volt- 

- a age stabilizers in ratings of 100 to 

' 500 volt-amperes (left) and from 
750 to 5000 va (right). 
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Volts output 
to load 
(/1§ volts) 


Reactor 1 
Capacitor f 


Fig. 5—Equivalent circuit of magnetic voltage stabi- 
lizer using a saturated reactor shunted by a capacitor. 


voltage stabilizers is interesting, the electrical product 
designer is more concerned with what the units can do 
for him. One of the most important but most mis- 
understood characteristic is the degree of voltage stabiliza- 
tion. Raytheon uses the figure of +'% per cent and 
general Electric and Sola show + | per cent. What is 
meant by this figure? Actually it means that when all 
other conditions such as load, frequency, power factor, 
and temperature are held constant, the rms value of 
output voltage will remain within + % or + | per cent 
of the value established by these conditions when the 
line voltage is varied between the rated limits, usually 
+ 15 per cent of normal. But variations in load, fre- 
quency, power factor, and temperature also affect the 
output voltage. 

Variations in output voltage resulting from changes in 
power factor from no load to full load with constant 
input voltage are less than + | per cent. Changing both 
the input voltage and the load causes output voltage 
variations less than 2 per cent. A change of | per cent 


in the frequency of the input voltage causes a 1% per, 


cent change in output voltage in the same direction 4s 
the frequency change. In most applications greater varia- 
tion in the line frequency is not experienced. However 
special stabilizers are available that hold the output 
voltage within + 1% per cent with frequency changes 
of +5 per cent if the size and power factor of the load 
are maintained at rated value. Load power factors lower 
than unity decrease the output voltage. However the 
variation in output voltage with varying input voltage 
remains within the limits of unity power factor loads 





Fig. 7—Vector relations for full-load and variable in- 
put voltage for unity power factor on a General Elec- 


tric 500 volt-ampere stabilizer. 


Test Data of Production Unit 
from which Vector Relations are Plotted 


Input Input Input Volt Across Volts Across 

' Volts Eo Amp Io Power factor Reactor Er Winding Ew 
95 6.0 97.8 79.6 12.6 
115 5.1 95.0 71.4 11.3 
130 4.8 90.0 70.0 11.1 
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Phase angle between 
imput and output voltage varies with the input voltage. 


Capacitor f 


he 
Ict Ir2Tc2 
Amperes 


Oo [rt 


Fig. 6—Curves representing the volt-ampere character- 
istics of capacitor 1 and reactor 1 as shown in Fig. 5. 


General Electric Co. 


at the lower output voltage level produced by reduced 
power factors. 

Losses in the magnetic type voltage stabilizers are con- 
stant and substantially independent of load so that 
stabilizers always reach operating temperature regardless 
of load. Hence heating caused by the unit cannot be 
reduced by over-rating, and high ambients require special 
design and construction. In fact little can be done-in the 
design of stabilizers by the use of more expensive steel 
or increasing the size of the unit because their operation 
depends upon one of the reactors operating at saturation. 

Some products not only require a stabilized voltage but 
the wave shape also must be sinusoidal. For most applica- 
tions the wave shape of the stabilized voltage is entirely 
satisfactory but it is slightly flat topped, containing 
approimately 18 per cent third, 4 per cent fifth and 
negligible seventh harmonics. Where these harmonics 
are objectionable, filters may be used to wipe out the 
third and fifth harmonics thereby improving materially 
the wave shape as shown in Fig. 8. 

Purely electronic voltage stabilizers usually are com- 























___ |Output voltage E1 


cade ee aktaha 








Raytheon Mfg. Co. 

Fig. 8—Wave shape of output voltage at high input 

voltage, full load, of 75 watt magnetic type stabilizer 
with a filter to remove 3rd and 5th harmonic. 


ponent parts of electronic circuits and are not sold as 
packaged units for what might be termed general pur- 
pose use. One such unit is the regulated power supply 
manufactured by the Radio Corporation of America for 
television camera chains, laboratory, and similar applica- 
tions where a well regulated, d-c power supply with a 
maximum output of 600 milliamperes at a manually 
adjustable voltage of 260 to 295 volts is required. The 
a-c input is rectified by a conventional full-wave recti- 
fer, filtered, and fed into the voltage regulating circuit 
shown in the simplified schematic circuit of Fig. 9. Ac- 
tually tubes V1, V2 and V3 are three tubes in parallel 
to handle the 600 milliamperes of output current. 

The twin-triode regulator tube V1 functions as a 
variable resistance in series with the load. The effective 
value of this resistance (the plate to cathode resistance) 
is determined by its grid voltage and this grid voltage is 
determined by the voltage appearing at the plate section 
B of the d-c amplifier tube V4. The cathode of section 
B is maintained at a fixed potential with respect to 
ground by the gaseous voltage regulator tube V2. The 
regulating action of V2 is automatic and characteristic 
of the two-element gas filled tube. The internal resistance 
of the tube varies inversely with the voltage applied 


Radio Corporation of America 


od 
QC. input 

from 
rectifier 





Fig. 9—Schematic wiring diagram of electronic voltage 
stabilizing circuit providing 600 ma d-c output. 
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Voltage 
serisitive 


bridge 


Superior Electric Co. 

Fig. 11—Schematic wiring diagram of an electro-me- 

chanical voltage regulator employing a motor controlled 

variable-ratio autotransformer with servo control con- 
sisting of a phase-sensitive thyratron relay. 


across it so that the voltage across the tube is constant 
at 150 volts after the initial breakdown potential of 180 
volts has been applied. 

Since the cathode voltage of V4 section B is fixed by 
regulator tube V2, the voltage appearing at the plate 
of this section is controlled by grid voltage which in 
turn is the same as the plate voltage of section A. 
Tube V3 is the same type tube as V2 and operates to 
maintain a fixed cathode potential of section A with 
respect to the high side of the output. The voltage 
appearing at the plate of section A is determined by the 
grid voltage and this grid voltage is manually set by the 
output voltage potentiometer RI. Once the grid voltage 
has been set, it cannot change because of the action of 
tubes V2 and V3. The only way the effective grid 
voltage on this section can change is by a change of 
potential across R2. 

Assume that the voltage between the high side of the 
output and ground is reduced. This reduces the poten 
tial across R2, reducing the negative grid voltage applied 


‘to section A of V4. This increases the plate current 


which flows through R3, increasing the voltage drop 
across it and decreasing the plate voltage at the tube. 
This plate voltage, applied directly to the grid of sec 


Sorenson & Co., In 
Autotrans former 


saturable -core 


Regulated 
a-c output 








Fig. 10—Basic diode-controlled a-c regulator circuit for 
providing low voltage at high current. 
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tion B drives the grid more negative, decreasing the 
plate current. The plate current flows through resistor 
R4 so that the voltage drop across 4 is decreased, in 
creasing the plate voltage of section B. This drives the 
grid of V1 more positive and reduces the effective 
cathode-plate resistance. But V1 is in series with the 
output, so decreasing its resistance increases the voltage 
at the output thereby compensating for the drop in 
voltage originally caused by increased load or lower line 
voltage. If the voltage of the output tends to increase, 
the same chain of events is instituted only in reverse 
so that the net result is to increase the effective cathode- 
plate resistance of V1, thereby correcting the output 
voltage. This type voltage stabilizer assures constant 
output voltage with varying load or fluctuating line 
voltage but is limited to relatively small (600 milli- 
amperes) d-c units and places it in the field of electronic 
and laboratory equipment applications. 

The combination electronic and magnetic voltage 
stabilizer manufactured by Sorensen and GC ompany, Enc., 
is more of a packaged unit. It finds its widest applica- 
tion for providing low values of stabilized voltage at high 
currents comparable to that of storage batteries. It can 
be used to furnish regulated alternating current or, in. 
combination with a full-wave rectifier and filter, regu 


Westinghouse 


Electric Corp. 





Fig. 13—Voltage regulator for small a-c and d-c gen- 
erators which varies the resistance of the field to correct 
for variations in terminal voltage. 
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Fig. 12—Hand operated and automatically controlled induction regulator for 
built-in applications. Control panel for automatic regulator is shown at right. 







General Electric Co. 


lated direct current. 15 kva are 


available commercially. 


Units as large as 
The manufacturer claims regu- 
lation accuracies from 0.1 to 0.5 per cent depending 
upon the precision needed and, since the units do not 
balance capacitive reactance against inductive reactance 


to obtain stabilization, they are insensitive to line fre- 
quency fluctuations between 50 and 60 cycles. The 
output wave-form is excellent, never exceeding 5 per 
cent harmonics under the worst conditions of load and 
input. Special units up to 5000 volt-ampere capacity are 
available having a guaranteed harmonic content less 
than 2 per cent. Special larger regulators maintain the 
harmonic content less than 3 per cent. 

‘The heart of the Sorensen stabilizer is shown in the 
schematic wiring diagram of Fig. 10. The basic power 
circuit includes an auto-transformer in series with a 
saturable core reactor. However the reactor differs from 
that of the magnetic stabilizers in that the degree of 
saturation is controlled by a d-c winding controlled -by 
the electronic circuit. Voltage regulation. is obtained by 
varying the reactor impedance by varying the saturation. 

A special diode, V1, located in a bridge with three 
fixed resistors is the control element. The diode has a 
large voltage gain, controlled by the filament voltage, 
and the plate resistance is a very strong function of its 
filament voltage. In other words a small change in 
hlament voltage produces a large variation in plate 
resistance. Since the filament is hung across the output 
of the stabilizer through a suitable ‘temnafonanes and a 
manually adjustable rheostat, changes in output voltage 
instantly change the filament voltage of the diode. 

Assume that the output voltage tends to increase be- 
cause of increased line voltage or reduced load. This 
increases the filament voltage and decreases the plate 
resistance by an appreciable amount. This unbalances 
the bridge, and the unbalance voltage drives the grid 
of the beam-power tube less positive, “reducing its plate 
current. The plate current of the beam-power tube 
flows through the d-c winding of the saturable-core 
reactor so that reducing the plate current reduces the 


saturation of the reactor and increases its impedance, 
(Continued on page 188) 
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Electrical Timing Devices 


Selection Based on Performance Factors 


Before taking up ten points to be considered in the selection and applica- 
tion of electrical switch timers, the author quickly reviews available types 
and summarizes their operating characteristics in a master check list. 


FRANK E. REEVES 


Electrical Engineer 


page will reveal comparative operating characer- 

istics of all available types of electrical timing de- 
vices and mechanical time switches. Supporting data 
consists of concise descriptions of all the available types 
listed, a glossary of terms, and a resolution of operating 
characteristics and life factors against operating require- 
ments as set up by the particular problem faced. 


Gis of the master check list on the facing 


Synchronous Motor-Driven Timers 


These have been well covered in a previous article 
(ErecrricaL Manuracrurinc, August 1946), but for 
completeness will be reviewed here. 

Repeat-cycle Synchronous Motor Driven Timers, Cam 
Type: Probably the simplest motor-driven timing device 
is the repeat-cycle cam type with no dial. A small syn- 
chronous motor similar to those used in electric clocks 
is employed to drive a cam which in turn operates a 
switch or contacts at intervals determined by the shape 
of the cam. When the cam completes one revolution, 
the cycle is complete but repeats over and over as long 
as the motor is energized. If the motor is de-energized, 
or if power fails, the cam stops and remains in that 
position. The cycle resumes from this point when the 


Eagle Signal Corp. 


Repeat-cycle synchronous  motor- 
driven timer provided with indepen- 
dent dial settings for the normally 
closed and normally open contacts. 
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Multi-circuit reset timer with solenoid 
starting mechanism operated from a 
remote momentary 

end of the cycle the timer stops. 


motor is again energized or when power is restored. 

A repeat-cycle timer may consist of the motor and a 
single cam with one load switch, or may have a cam 
shaft with several cams each operating its load switch at 
predetermined intervals. Such a device is often referred 
to as a repeat-cycle “program timer,” and the points in 
the cycle at which each switch operates may be fixed, 
or the cams may be provided with means for rotating 
them on the shaft to provide adjustable cut-in and cut- 
out points of the switches; and the duration of load 
switch closure and opening may be made adjustable by 
the use of so-called “split cams.” These consist of two 
disks which can be rotated on the shaft with respect to 
each other. After being adjusted for the proper interval, 
the two disks are screwed firmly together. 

Adjustable Dial Type: Cam type repeat cycle timers 
are available with adjustable contact closure dials. This 
type has a dail calibrated in degrees, and auxiliary gears 
are provided to give a wide range of time cycles. Other 
units have the dial calibrated in percentage of contact 
closure time with respect to the total cycle. 

Where a wide range of adjustment is not required, 
but rather ease of adjustment, a dial type is available 
calibrated in seconds “on” and seconds “off’, and the 
complete cycle is the total of on and off periods as set. 


RW Cees. Industrial Timer Corp. 


sein na mt 


Instantaneous reset timer of the syn- 
chronous motor driven type which 
can be had in timing ranges from 5 
cycles to 5 sec, up to 2 min to 3 hr. 


contact, At the 
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Reset Types (General): A reset timer is one on which _ sired by electrically resetting the gear train or other 
a time period is set either by dial or adjustable cam, and _—s mechanism back to its original position. Some types may 
the same time period may be repeated as often as de- be made to reset to zero automatically at end of the 


' Haydon Mfg. Co., Inc. Zenith Electric Co. A, W. Haydon Co. ' 





Special time-delay reset synchronous Synchronous motor driven interval or Multiple-circuit reset timer made by 
timer designed to provide a 30 or 45. program timer, providing signals at adding three additional cam-actuated 
sec preheating cycle for power tubes  15-min intervals continuously through- switches to an a-c synchronous motor 
in electronic variable speed drives. out a 24-hr timing period. actuated time-delay relay. 
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General Electric Co. 
Electronic timer or vacuum tube time-delay relay with 


20:1 adjustable timing and maximum range of 2 min. 


time period or cycle, others remain in the “timed out” 
position until a reset button is pressed or until the con- 
trol contacts are operated. 

Reset Dial Ty 2 The most common variety of reset 
timer consists of synchronous motor which drives a 
gear train which am turn operates contacts. Some tyre of 
mechanical clutch to engage the motor with the gear 
train is generally employed, the clutch being opecated 
by a solenoid or ‘electromagnet. In the standard arrange 
ments, the clutch engages the gear train when the so- 
lenoid is energized and the motor is usually started at 
the same instant. When the solenoid is de-energized, the 
clutch disengages the motor from the gear train which 
runs back to zero by spring action. T i resetting time 
may vary from a ‘small fraction of a second for short 
time settings to a matter of a few seconds for long set- 
tings. 

An auxiliary contact which closes when the clutch 
is energized may be provided to permit the use of a 
momentary contact push a or control switch for 
starting the timing cycle. Another contact is often used 
to stop the motor w hen time-out occurs to prevent jam 
ming of the gear train. The load switches operate at the 
end of the time period, and a variety of switch sequences 


American Gas Accumulator Ce 


Electro - pneumatic time 

delay relay with special 

terminal arrangements 

for use in a radio trans- 

mitter. Adjustable time 

delay range 0.1 sec. to 5 
or more min. 


Definitions of Terms Used in Timing 


Synchronous: Speed exactly proportional to frequency 
of alternating current supply. 


Asynchronous: Speed not exactly proportional to fre- 
quency. 


Setting: Time period corresponding to a _ particular 
adjustment. 


Range: Scope of possible settings, expressed in mini- 
mum and maximum time periods. 


Elapsed Time Indicator: A pointer which moves on the 
dial as time progresses and which shows at any 
instant the amount of time which has elapsed or 
the amount of time left of the timing period 


Recycle: To repeat the same cycle, or to cause to re- 
peat the same cycle. 


Timed Out: Timing period or cycle completed. 
Immediate Recycling Timer: One which is ready to re- 
peat the same cycle the instant it times out 


Non-immediate Recycling Timer: One which is not 
ready to repeat the same cycle immediately. This 
term is generally applied to some thermal timers 
which require cooling time after each cycle 


Repeat-Cycle Timer: One that will continue to repeat 
its function as long as energized, as opposed to 
a “one-cycle” type in which switch action (usually 
external) is necessary for recycling. 


Program Timer: A timer which has several independ- 
ent load contacts for controlling several loads in a 
given time sequence. 


Reset Timer: Sometimes called “one-cycle timer.” 
Capable of being reset to its zero or original con- 
dition electrically. 

Cam Timer: Generally consists of a synchronous motor 
driving a cam shaft through a gear-train. Cams 
may be cut to actuate load contacts at fixed pre- 
determined intervals or cams may be split to 
permit adjustable contact closure periods 

Time Switch: Usually, a 24-hour clock which has elec- 
trical contacts to provide for the switching of loads 
at predetermined times during the day or night 

Astronomical Dial: A refinement of a 24-hour time 
switch to provide automatic changes in setting 
from day to day to compensate for the daily 
changes in times of sunrise and sunset. It is used 
for controlling store window and outdoor lighting 

Clutch: Mechanical device for engaging and disen- 
gaging the driving motor to and from the timing 
gear train and dial. 

Clutch Solenoid: Electro-mechanical device to permit 
electrical operation of the clutch. 

External Control Contacts: Push button, switch, or 
other contacts not a part of the timer, which con- 
trol the starting, stopping or resetting of the timer 

Auxiliary Contacts: Contacts within the timer which 
assist in controlling the timer but which usually 
do not handle any external load. 


Load Contacts: Contacts used to control external loads. 

Delayed-Make: Contacts close at the end of timing 
period. “ 

Delayed-Break: Contacts open at the end of timing 
period. 
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M. H. Rhodes, Inc. 
Spring-wound “‘Mark-Time” timer switch for 


built-in industrial application. 


are possible. Double-throw load switches are standard 
in the more expensive types. 

By reversing the clutch action so that when its sole- 
noid is denergized the gear train becomes engaged with 
the motor, protection can be provided against the auto- 
matic resetting of the timer in the event of power failure. 
Under these conditions, the time cycle resumes from 
the point it had attained at the instant of power failure. 

Multiple-Circuit Reset Types: Where several loads are 
to be timed independently during the same total cycle, a 
multiple-circuit reset timer is employed. These fall into 
two general classifications: ‘The cam type which is simi- 
lar to the repeat-cycle cam timer except that it has a 
clutch to permit resetting to zero at any time, and thie 
type having two adjustable dials or scales for each load 
contact. One scale is used for the “on” point and one 
for the “off” point. These dials may be equipped with 
verniers to permit close adjustments, and the motor and 
gear train drives a flat plate instead of a cam shaft to 
operate the load contacts. Both of these types may be 
classified also as program timers. 

Manually Set Type Synchronous Motor Timer: 
Where there is no objection to making the setting 
manually at the beginning of each cycle, a low priced 


Square D Co. 





Pneumatic timing relay in which timing is governed by 

the transfer of air through a restricted orifice. Contact 

action is obtained with delay after either energetization 
or de-energization of the magnet. 
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Walser Automatic Timer Corp 


Spring-driven timers for surface or panel mounting in 3 or 15-amp rat- 
ings, from 30 min. to 12 hr. scale. Setting the pointer winds the spring. 


unit is available in which a pointer is turned to the de 
sired setting. When the pointer is released, timing starts 
and the pointer moves back twoard zero as time pro- 
gresses. When it reaches zero, the load switch restores 
to its original position. This type has no electrically op 
erated clutch. 

Stalled Motor Type: In some lower priced units, the 
clutch is also eliminated and the motor is stalled at the 
end of the time period. When de-energized, the gear 


train is driven back to its original position by a spring. 


Electronic Timers 

The e'ectronic timer may be classified as a reset type 
since the time period as set on its dial will repeat with 
reasonable accuracy after being reset and recycled. The 
principal components of the simplest type are an elec- 
tronic tube, a fixed capacitor, a variable resistor and a 
relay. These units must be allowed to warm up for at 
least 15 seconds before they will operate satisfactorily. 
To start the time cycle, an external control switch is 
closed which causes the capacitor to start discharging 
through the variable resistor. When the voltage across 
the capacitor has decreased to the critical value of grid 
voltage of the tube, the tube fires and energizes the 
coil of the relay. The timer remains in the timed-out 
position, or in other words, the coil of the load relay 
remains energized until the control switch is opened, the 
relay returns to its initial position and charging voltage 
is again applied to the capacitor. ‘The timer is ready for 
its next timing cycle in somewhat less than a second. 

Unlike sy soleenows motor-driven timers, electronic 
timers are somewhat affected by line voltage fluctuations, 
by aging of resistors and capacitors, and by ambient tem- 
perature changes, but where extreme_accuracy is not too 
important, these units will give longer life than motor 
driven types due to the absence of gears and mechanical 
linkages. The only moving part is the relay which 
should be capable of several million operations without 
failure. 


Electro-Pneumatic Types 


The electro-pneumatic time-delay relay is one of the 
few inexpensive timers that will provide reasonably good 
repeat accuracy on direct as well as on alternating cur- 
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Two types of hermetically sealed thermal time-delay 
relays. Gas filled or vacuum types permit same contact 
ratings on a-c or d-c. Edison relay provides for delays 
up to 8 min.; the Amperite relay, up to 2 min. Life is 
300,000 to 1,000,000 operations, depending upon load. 


rent. It consists principally of a pneumatic timing head, 
a solenoid, and a snap-action switch which may be either 
single-pole double-throw double-break, or double-pole 
double-shrow. Timing range is from 0.1 second to 5 or 
more minutes. Two basic types are available, namely: 

Type 1. Time delay starts when the coil is energized. 

Type 2. Time delay starts when coil is de-energized. 

Switch sequences for all these types are as follows: 
Type 1. When the control circuit is energized, solenoid 
action takes place, starting the time delay. At the expira- 
tion of the delay interval a switch transfer occurs, break- 
ing ene set of contacts and making another. The switch 
remains in this transferred position until the control cir- 
suit is de-energized, at which time an instantaneous 
switch transfer takes place, restoring the contacts to 
their original position. 

This type of time delay relay is also available equipped 
with an auxiliary switch which may be used as a hold- 
ing contact for momentary push button control. 

Type 2. When the control circuit is energized, solen- 
oid action causes an instantaneous switch transfer, 
breaking one set of contacts and making another. The 
switch remains in this transferred position as long as the 
control circuit is energized. When the control circuit is 
de-energized, the time delay starts. At the expiration of 
this delay interval a switch transfer takes place, restor- 
ing the contacts to their original position. 


Manual Wind Spring Driven Types 


Where manual setting of time for every operation or 
cycle is not objectionable, or where it is desirable, and 
low cost is important, a time switch consisting of a 
spring-driven clock movement combined with a switch 
may be used. The pointer is turned manually to the de- 
sired time delay on the dial, and this operation, in addi- 
tion to, throwing the switch, also winds the mechanical 
clock mechanism. When the pointer is released the time 
period starts and the pointer moves slowly back toward 
zero. When it reaches zero, the switch restores to its 
original position. This type of device is used extensively 
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in electtic ranges and cookers, sun lamps, battery charg- 
ers, coin-operated radios and parking meters. 

The switch may also be arranged to open when the 
pointer is set and iemain open during the timing period, 
and double-throw or double-pole switches are available. 
Another advantage of this type of time switch is that it 
may be used in d-c applications where the price of a d-c 
motor-driven unit would be prohibitive. 


Thermal Time Delay Relays 

All thermal time-delay relays may be classified into 
two general groups: (1) Immediate recyling, and (2) 
non-immediate recycling. The first type is ready at the 
end of the time period to repeat its cycle with reasonable 
accuracy. This is accomplished by including the cool 
ing time of the thermal element in the time period. It 
any degree of repeat accuracy is to be obtained in the 
second type, it is necessary that the thermal element 
have time to cool after the expiration of each operation, 
otherwise the next time period will be shortened appre- 
ciably, even to the extent of reducing it to near zero. 

Thermal elements used may be any of the following: 
Bow-type. This construction takes its name from the 
fact that two similar metal strips of different thicknesses 
are attached together at both ends with the thin strip 
under tension as in a bow. Spacers prevent contact be 
tween the two strips except at the ends. The strips 
expand the same amount as the result of slow changes 
in temperature and are therefore somewhat compensated 
for varying ambient temperatures. Quick application of 
heat from a wire-bound heater mounted close to the 
thin strip causes this strip to elongate and straighten the 
other, opening or closing a contact at one end of the 
bow. As this contact would be of the slow make or 
break type, some spring action in the contact and a 
permanent magnet detent is usually included to provide 
snap action. 

In a modified bow type element a wire is used instead 
of the thin metal strip and the wire itself acts as the 
heater. As the wire heats, the strip straightens and the 
contacts operate. 

Dual Bi-metal Type: In this unit, two similar con- 
ventional bi-metal strips are heated by a separate resistor. 


Struthers-Dunn, Inc. 


Thermal type delay relay designed for immediate ay 


cycling. Combined heating and cooling time of the 
thermal element determines when switching occurs. 
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This type 1s also somewhat compensated tor slow 
changes in ambient temperature as both strips expand 
the same amount under this conditions. Under the quick 
heat of the resistor, the strip nearest the resistor bends 
more rapidly than the other and the contacts on the 
free ends of the strips close. 

Although some adjustments may be made on some of 
the above types in the field, they are generally con- 
sidered to be fixed time types. The timing is determined 
by the wattages of the resistors and the spacings, which 
are fixed by the manufacturer. Timer periods of from 
1 to 2 min. are standard. Thermal time-delay relays 
can be supplied for operation on direct as well as on 
alternating current. 

Tube Type Thermal Relays: These units are pro- 
duced by two manufacturers and are somewhat similar, 
differing only in details. Both are hermetically sealed 
in a standard radio tube glass envelope with prongs for 
tube socket mounting in a variety of bases or can be 
supplied with flexible leads without base. They are 
therefore unaffected by altitude, moisture, dust or other 
atmospheric conditions. The time delay is effected by 
the heating of a bimetallic strip which carries contacts 
at the end. In one design two strips are used, with the 
electric heater wound around one of them. Some com- 
pensation is inherent in the later design since both strips 
are affected by changes in ambient. The atmosphere 
within the tube may be hydrogen, nitrogen or a vacuum, 
depending upon the voltage so that the same rating may 
be applied to a-c or d-c contacts. Ordinarily such time- 
delay devices are not adjustable in the field but some 
variations may be obtained through the use of an ad- 
justable resistor in series with the heater element. 


Inertia Time-Delay Relays 


Where time delays in the order of 0.1 sec or less are 
required, an inertia-type time-delay with a modified 
form of hinge that permits the armature to swing 
through a relatively wide angle. The armature is 
weighted, making it intentionally sluggish in operation. 
Contacts may be normally open or normally closed and 
may operate at the start of the armature travel, in which 
case they will operate after a delay when the coil is 
de-energized, or they may operate near the end of the 
armature travel, giving a delay after the coil is energized. 
Such units are used to permit relay sequencing or as 
impulse transmitters where it is required that a load be 
given a short impulse only, such as the energizing of a 
highly intermittent duty solenoid for gun firing. 

Flywheel Retard Relays: A smaller relay giving the 
same order of magnitude of time delay as the inertia 
type is the flywheel retard relay. This unit is available 
with d-c coils only and will provide the same contact 


George Ulanet Co. 


A heater ele- 
ment wound 
on a bimetallic 
strip actuates 
this manual 
reset thermal 
timer rated at 
1500 watts. 
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Ten Points To Be Considered in the Selection 
and Application of Electrical Timing Devices 


1. What is the nature and relative stability of the 
electrical power source? 

. How is the time period to be initiated? 

. How many independent load circuits are to be 
timed, and what is the switch sequence of each? 

. What is expected of the timer after compietion of 
the time period? 
What range of settings is required? 

. What setting accuracy and repeat accuracy are 
required? 
What method of setting and setting accuracy are 
required? 

. Is power failure protection required? 
Is timing required after control contacts open, or 
after power fails? 

. What life expectancy from the standpoint of op- 
erations without maintenance is required? 


sequences as the inertia type. A rack operated by the 
armature engages with a pinion driving a small flywheel 
which rotates through a partial revolution. The time 
delay is varied by changing the positions of the pins 
used as stops on the wheel. Since the flywheel is stopped 
abruptly by these pins, long life should not be expected 
from this type. 


Flux Decay Relays 


Used principally for controlling the accelerating con- 
tactors of large d-c motors, flux-decay relays, designated 
by the manufacturer as “magnetic time-delay relays,” 
are similar in construction to small magnetic contactors 
but have a knife-edge bearing between the armature and 
frame. When the coil is energized, the armature is 
pulled in and seals against the core pole-face. The time- 
delay period is initiated either by opening the coil cir- 
cuit or shorting the coil. When the magnetic field of 
the coil collapses, a current is induced in the ring case 
and copper rings which are inside the coil and sur- 
round the iron core. The induced current flows in such 
a direction that it sustains the magnetic field and holds 
the armature closed even after the coil has been de-ener- 
gized. When the decaying magnetic field force becomes 
less than the force of the armature kick-out spring, the 
armature is released and moves to its initial position. A 
maximum of 5 seconds time delay may be obtained in 
these units.’ 


Capacitors Used to Effect Time Delay 


Time delays up to one minute or more may be ob- 
tained by the use of capacitors in conjunction ‘with re- 
lays or electronic tubes in d-c circuits. If the resistance, 
inductance and capacitance of the circuit are known, 
the theory of transients may be applied to determine the 
time periods or, by fixing any three of these factors, the 
fourth may be determined mathematically. Due to lack 
or space, a complete discussion cannot be given here on 
the theory and methods used,?:* but it may be stated 
that by using the higher d-c control voltages and relays 





1 See numbered references at end of article. 
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A Problem in 
Sequenced Motor Controls 


Use of nine limit switches and four synchronous motor timers, with the aid of 
a novel reset relay, gives completely automatic cycle control to heat-treat- 
ing process equipment, with adequate protection in the event of power failure. 


R. H. MECKLENBORG 
Electrical Engineer 
Technical Associates, Philadelphia 


N multi-motor driven equipment the problem often 
arises of integrating or timing the action of one func- 
tion with respect to another or to assure that a second 

action does not begin until a first has been completed. 
Use of limit switches and cam switches mechanically tied 
into the drive is the common solution when dealing with 
machine tools, but when a number of separate units are 
brought together in a process, the element of timing can 
often be provided only by some form of electrical timer 
(see also page 114). An example is an automatic system 
devised for the heat treatment of steel products through 
hardening, quenching and drawing stages. As far as the 
electrical designer is concerned, the problem is one of 
control of the motor drives for materials handling equip- 
ment, including two oven or furnace conveyors, a trans- 
fer mechanism that dunks the work in a quench tank 
between the furnaces, as well as a door operating motor. 
The design of the furnaces themselves is immaterial to 
this discussion, and the mechanical phases of the four 
motor drives will be dismissed as being conventional. 


Reversible 
furnace 
door rnotor 


HARDEN/NG 
FURNACE 


Hardening turnace 
conveyor motor 


Before launching into the electrical circuit features, it 
would be well to visualize the layout of the heat-treating 
equipment, shown schematically in Fig. 1. It consists 
primarily of a relatively high temperature hardening fur- 
nace, with a motor operated exit door and a power 
driven conveyor, an elevator mechanism for the quench 
tank, and a drawing furnace with separately driven con- 
veyor. The work to be heat-treated is loaded onto the 
hardening furnace conveyor only at specific intervals, 
roughly the distance between A and B items, governed 
by the design of the conveyor trays. Thereafter it is car- 
ried through the equipment in an automatically con- 
trolled cycle. 

Control of the door operation is a relatively simple 
problem, solved by a series of four limit switches. The 
critical phases of timing control are centered around the 
elevator mechanism and its associated loading and un- 
loading stations. These are solved by five limit switches 
and four industrial type synchronous motor driven tim- 
ers. The quenching operation is performed by the rota- 


Quench elevator 
nits “load "position 


DRAWING 
FURNACE 


—> 
UNLOAD 


r=, 


AT 


Drawing furnace 
conve yor moror 


mechanism 


LS = Limit switches 


@ig. 1—This schematic layout of the automatic heat-treating machinery shows the relative positions of the limit switches 
for door operation, motor driven furnace conveyors and for the quench elevator mechanism. 
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Fig. 2—Schematic diagram of the hardening furnace 
exit door circuit. The door may be operated automatic- 
ally at the proper time in the program or manually. 


tion of the elevator mechanism which proceeds to lower 
its platform and work load into the quench fluid, raise 
it to the drain position, then to the tilt position for un- 
loading and finally return it to the loading position. The 
tilt pin up-ends the elevator platform as the elevator 
mechanism passes through high crank, tumbling the 
hardened work down onto the drawing furnace conveyor. 
Quench fluid is kept at the desired temperature auto- 
matically by a thermometer-controlled steam coil circu- 
lation system. 

Electrical controls for the furnace door operation are 
shown schematically in Fig. 2. When the work reaches 
position C, Fig. 1, it causes limit switch LS] to close 


Operation selector switch 


i eee ae a. 
quench + arain f load 
1. position?” position ¥. position 
LS7 LSI 















momentarily. This energizes the “up” coil DU of the 
furnace door reversing motor starter which holds itself 
in through its auxiliary contact DU. Upward travel of 
the door is stopped by normally closed switch LS2. 
When opened, this switch drops out the “up” motor 
starter coil, and the door remains open until the work 
reaches a point beyond D. Here it trips limit switch 
LS3 in passing, energizing the “down” motor coil DD. 
The door is lowered until stopped by the tripping of 
switch LS4. This entire arrangement is conventional and 
includes normally closed electrical interlocks DD and 
DU as well as mechanical interlocking between the 
starters themselves to prevent plugging of the door motor. 
In addition, push buttons are provided for manual con- 
trol to clear trouble or inspect the furnace loading at any 
time. 

The schematic diagram of the automatic control sys- 
tem is shown in Fig. 3. Here it will be noted that the 
drawing furnace conveyor, governed by contact coil DC 
(right), will run continuously as long as its switch is 
in the “on” position, regardless of the position of the 
operation selector switch (extreme left). Since this con- 
veyor merely “empties” the automatic process, it does 
not have to be controlled. Placing the operation selector 
switch in the “automatic” position energizes relay R1, 
closing the three normally open RI contacts. The top- 
most one of these on the schematic diagram provides a 
feed from the L2 line to the automatic timing circuit. 
The second RI contact (left) feeds from there to the 
R2-R3-R4 series circuit which supplies the elevator motor 
starter coil EL. The third RI contact (right) feeds 
through the normally closed load contact 2 of timer T4 
to the hardening furnace conveyor motor starter HC. 
Thus, the hardening conveyor runs as soon as the sys- 





R1 Auxiliary relay Tl Quench timer, 0 to 120 sec, normal setting 90 sec 

R2 Gravity-latch relay T2 Drain timer, 0 to 60 sec, Normal setting 30 sec 

R3 Auxiliary relay T3 Reset timer, 0 to 15 sec, ...ormal setting 2 sec 

R4 Auxiliary relay T4 Alarm timer, 0 to 10 min, Normal setting 4 min 

OL Overload contacts EL Starter for elevator motor Power 
HC Starter for hardening conveyor motor circuits 

X = Indicator lamps DC Starter for drawing conveyor motor ) not shown 


Fig. 3—Schematic diagram of the automatic time control circuits. They are operated from 110 volts, 60 cycles, for 
safety and availability of standard control items; power supply for motor operation (not shown) is 440 volts. 
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Fig. 4—This “‘gravity-latch” relay relay construction was 
used to provide “‘memory” action in case of power failure 
and to eliminate unwanted drop-out due to vibration. 


tem is switched to the automatic control position. 

When the work reaches the end of the hardening 
furnace conveyor at E, it topples onto the elevator plat- 
form, tripping limit switch LSS in passing. With the 
switches in the positions shown in Fig. 3 (providing full 
automatic operation) it is seen that LSS momentarily 
energizes the “trip coil” Cleft) of the gravity latch relay 
R2. This closes contact R2 and keeps it closed, regard- 
less of power failure, until such time as the “reset coil” 
of R2 (right) shall be momentarily energized. With con- 
tact R2 closed, the circuit to the elevator starter coil EL 
is completed through R1-R2-R3-R4. 

Since this relay R2 starts the entire elevator program 
and it must sustain its contact regardless of accidental or 
deliberate power interruption, a holding means that does 
not depend on a supply of electricity was needed. Several 
types of mechanical, “memory” latch, and toggle relays 
were considered, but the excessive vibration at the con- 
trol panel site ruled them out. The “gravity-latch” unit 
as shown by Fig. 4 was selected because the effects of 
vibration-initiated motions were not cumulative. The 
two coils, upper-left and upper-right, tilt the rocking 
beam left and right of its pivot, and its own weight holds 
it down on either side of this center pivot even after the 
respective coil is no longer energized. This beam actuates 
the enclosed-type snap-action switches in accordance 
with the position assumed. The balanced-beam construc- 
tion and the use of gravity as the chief holding agent 
made this unit serve this difficult application well. 

Elevator motor rotates its mechanism so as to lower the 
platform to the quench position where the workpiece is 
hardened. At this bottom position, the high spot on the 
elevator mechanism opens limit switch LS6. This action 
de-energizes clutch C of timer TI and allows its con- 
tacts T] and 2 to close. Making of contact T1 starts 
timer motor M. Making of load contact 2 lights the 
quench indicator lamp and energizes auxiliary relay R3 
which, by breaking its normally closed contact R3, stops 
the elevator. The work thus stays in the quench fluid 
until timer T] times out, this period being set at an in- 
terval between 0 and 120 sec, depending on the treat- 
ment. When timer T] times out, it breaks its load con- 
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tact 2, extinguishing the quench light and de-energizing 
relay R3. This starts the elevator again, and it proceeds 
toward the “drain” position. 

It will be noted that timer T] accomplishes its timing 
when its clutch is not energized. This reverse action is 
somewhat unusual but was achieved by a variation of a 
standard industrial-duty time control. See Fig. 5. The 
reason for employing this type of unit rather than the 
usual type which times when the clutch is energize 
was the need for a time control that would not reset in 
case of power failure. Rather, the process conditions 
dictated that the entire system, timers included, should 
hold its position during any accidental or deliberate 
power interruption and continue on from the point of 
interruption when power is resumed. To accomplish 
this, the timer’s clutch is spring engaged to keep the 
motor connected to the timing mechanism. Energizing 
the clutch solenoid then disengages the clutch, allowing 
the timer to spring reset to its start position. 

Returning now to the sequence of operations, the 
elevator platform will be raised out of the quench fluid 
until it breaks limit switch LS7 at the drain position. 
This opens the clutch solenoid C circuit of timer T2 
which energizes (through its load contact 2) relay R4 
and the drain indicator lamp for the duration of the 
timer dial setting. Energizing relay R4 breaks the 
normally closed R4 contact in the elevator motor starter 
circuit, thus stopping the elevator to allow the quench 
fluid to drain from the work. 

When timer T2 times out, it breaks its load contact 2 
and makes its contact 1. If limit switch LS8 is open (as 
it will be if the receiving position of the drawing furnace 
conveyor is clear), the drain indicator lamp will go out, 
and relay R4 will be dropped out. When this relay 
drops out, its normally closed contact completes the cir- 
cuit to re-start the elevator motor. When the elevator 
mechanism moves away from the drain position, limit 
switch LS7 closes and resets timer T2 to the no-contact 
position shown on the schematic wiring diagram. 

If the receiving position of the drawing furnace con- 
veyor is not clear and LS8 is therefore closed, relay R4 
and the drain lamp will remain energized through con- 
tacts 1 and LS8. This will prevent the starting of the 
elevator motor until LS8 opens upon the clearing of the 
drawing conveyor. 

The elevator now raises its platform up until one edge 
strikes the tilt pin. Further elevation tilts the platform 
and tumbles the work on to the conveyor. Until the 
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Fig. 5 — The vernier-dial 
reset timer used for Timers 
Tl, T2, and T4. It resets 
when its clutch is ener- 
gized and times when re- 
leased; is synchronous 
motor driven and of in- 
dustrial-duty rating. 
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Assembly experts know that a driver propor- 
tioned to transfer efficiently the power neces- 
sary to drive a large, heavy duty screw could 
be used for smaller screws only at the risk of 
overdriving. 





























By using a driver properly proportioned to 
the screw size, an assembly worker needs no 
special skill to drive the screw easily and 
quickly, and seat it correctly, without over- 
driving or underdriving. Overdriving leads to 
stripped threads and strained screw heads— 
underdriving impairs assembly strength. 


With the Phillips Recess, you know the 
driver and screw are in perfect balance, what- 
ever the size, By varying the length and diam- 
eter, the same balance is provided in Phillips 
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To be sure of the driving efficiency and fast- 
ening security essential to practical production 
driving, ask for Phillips when you order cross 
recessed head screws. 
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Fig. 6—This open-door view of the control panel shows 
the timers, relays, and on the lower frame the motor 
starters for two complete furnace systems. Doors have 
locks to prevent unauthorized timing adjustments. 


work is clear of the receiving area, it maintains limit 
switch LS8 in its closed position. The elevator continues 
to drive the platform, now on the descending side of its 
mechanism, ba’: to the “load” position where it trips 
limit switch LS9. 

The normally closed LS9 contact opens the circuit to 
clutch solenoid C of timer T3 which then closes its load 
contact 2 only for its time setting. This is usually 2 sec 
and serves to energize the reset coil of gravity- latch relay 
R2. This opens the R2 contact in the elevator motor 
starter circuit and stops the elevator platform in its load 
position ready to receive the next item. Since the setting 
of timer T3 is related only to the impulse duration re- 
quired by the R2 relay and is therefore constant, it was 
deemed advisable to eliminate any possibility of field mis- 
adjustment. Hence it is a dialless type of timer. 

Timer T4, in connection with limit switch LS9, 
forms an interesting function in the cause of safety and 
machine protection. In the load position of the elevator 
the right-hand, normally open LS9 contact is closed. 
This lights the load indicator lamp and energizes the 
clutch coil of timer T4, thereby keeping it immobile. In 
this normal condition, its load contact 2 energizes the 
HC motor starter for the hardening conveyor. When 
the program starts, the elevator mechanism releases LS9 
and allows the T4 timer clutch to engage and start its 
time cycle, normally set at 4 min. During this interval, 
its load contact 2 continues closed. 

Now the safe normal time for completion of one eleva- 
tor program is slightly under the 4-min setting of timer 
T4. If the program is completed under 4 min, this timer 
will be’ reset by the making of LS9, and its load contact 
2 will never open. If, however, the elevator mechanism 
should fail or run slow, T4 will time out, breaking the 
circuit to the hardening conveyor motor and stopping 
the input of work to the elevator. In addition, load con- 
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tact 1 of timer T4 will ring an alarm bell and light the 
alarm indicator lamp. 

It will be remembered also that the elevator — 
ism will be delayed in the drain position if LS8 i 
tripped, indicating that the drawing conveyor was 
stopped or its receiving position was occupied. If this 
delay is of sufficient duration, T4 will time out and bring 
about the safety shut-down and alarm described in the 
preceding paragraph. 

To clear the process after such a shut down or to 
check operations when starting up, the operation selec- 
tor switch is thrown to its “hand” position and the 
various switches and push buttons used to operate the 
motors. The “off” position of the operation switch pro- 
vides shut down of the entire system with the exception 
of the drawing conveyor which may have to continue to 
run in order to empty the drawing furnace for the day. 

Fig. 6 illustrates some of the control panel problems. 
The dusty atmosphere of furnace installations dictated a 
NEMA Class 1A enclosure using felt gasketting on the 
doors and three-point pull-up catches. le the interest of 
economy, two complete time control system were housed 
in one panel for a two-furnace installation. To eliminate 
difficult flexible connections to parts mounted on swing- 
ing doors, all of the heavy-duty, oil-tight indicator lamps, 
push button, and switch elements were mounted to a 
screwed-down top section. 

The matter of servicing and adjustment was given 
special attention since maintenance electricians are re- 
sponsible for routine motor starter checking; process at- 
tendants for operation of overload elements and the con- 
trol switches; and supervisory heat treaters for the timing 
adjustments. In order to accommodate this division of 
activity, the motor starters were mounted external to the 
cabinet itself on a rack under the control panel where re- 
setting and servicing were easily accomplished. 

The center cabinet section was provided with keyed 
locks so that only supervisors have access to the critical 
timing adjustments, while the control section at the top 
is left easily accessible for normal operation by the 
process attendants. Cabinet gages, clearances, and con- 
struction details were specified in accordance with ap- 
plicable NEMA and Underwriters’ Laboratory regula- 
tions as were the wiring devices and methods. 

The subsequent success of the application was credited 
to the unit-package design method employed and the 
overall engineering attention it received with respect to 
choice of each component on the basis of suitability and 
life expectancy. 


High-Power Magnetron Has 50,000 Watt Output 


Characterized by continuous wave output of 50,000 watts 
at the extremely high frequency of 10° cps, a new high- 
power magnetron has been developed under a Signal Corps 
contract by the General Electric Co. Research Laboratory ac- 
cording to a recent announcement from the Office of the 
Chief Signal Officer. It is stated that the 50,000 watt output 
represents the greatest CW power ever made available at the 
tillion-cycle frequency. 

The magnetron itself is water cooled but unlike conven- 
tional tubes no external source of power is required for the 
cathode heating. The necessary heat for this operation is pro- 
vided by secondary emission within the tube itself created by 
the high velocity of the emitted electrons. 
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New Core Materials Widen Scope 
of Saturable Reactors 


Increased efficiency brought about by rectangular hysteresis loop core 
materials has stimulated a wide interest in the sturdy and reliable satur- 
able reactor and magnetic amplifier for power and control applications. 


ECTANGULAR hysteresis loop core materials 
and their application to saturable reactors and 
magnetic amplifiers were the subject of discussion 

at a symposium on magnetic materials held under the 
auspices of the Naval Ordnance Laboratory in Washing- 
ton, D. C. on June 15. Papers presented discussed the 
varied research undertaken by NOL and private indus- 
try. Dr. G. W. Elmen, consultant to the NOL, described 
the scope of the magnetic program presently under way; 
E. A. Gaugler, chief of magnetic materials group at 
NOL, gave a detailed account on processing of magnetic 
materials; Dr. E. Both, physicist, Squier Signal Labora- 
tory, outlined the steps involved in the achievement of 
rectangular hysteresis loop material; Frank G. Logan, 
vice-president, Vickers Electric Div., Vickers, Inc., dis- 
cussed the saturable reactor and magnetic amplifier; and 
A. O. Black, development engineer at NOL, outlined 
other research on magnetic amplifiers. Mechanical recti- 
fiers of 5000 amperes and above, as developed in Ger- 
many during the war on the basis of saturable reactor 
characteristics, were described by Otto Jensen, manager, 
Rectifier Div., I. T. E. Circuit Breaker Co. Here are 
some of the high-lights from these papers on saturable 
reactors and rectangular hysteresis loop core materials 
which are of interest to the product designer. 

Among the many important projects stimulated by 
World War II is the one concerning magnetic material 
and its use in saturable reactors or magnetic amplifiers. 
The older term “saturable reactors” is familiar to most in 
the electrical field, whereas the term “magnetic amplifier” 
by comparison is fairly recent. Every magnetic amplifier 


(A) 


includes as an essential component a ferromagnetic de 
vice with adjustable inductance. In this respect a satur 
able reactor could be considered a component of a mag 
netic amplifier. Actually, on the basis of common usage 
the terms are often used interchangeably. Furthermore, 
the successful operation of magnetic amplifiers depends 
for the most part on the performance of saturable reactors. 

Magnetic materials used in saturable reactors should 
attain complete saturation in low magnetic fields and 
possess high retentivity. The corresponding hysteresis 
loop approaches a rectangular shape. Before outlining 
the method evolved for treatment of core materials to 
attain this shape, the three physical conditions favoring 
or prohibiting the achievement of such a rectangular 
hysteresis loop should be enumerated. Rectangular hys 


Fig. 2—Saturable core reactors showing varied wiring 
and core arrangements possessing identical performance 
characteristics. 


Fig. 1—Hysteresis loops of 50 per cent nickel-iron alloy processed by drastic cold reduction and annealed for two 
hours at three different temperatures: (A) 975 C, (B) 1100 C, and (C) 1175 C. 
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teresis loops are encountered (1) in single crystals in 
the direction of easiest magnetization, (2) im magnet- 
ically annealed materials in the direction of the field ap- 
plied during the anneal, and (3) in materials under 
homogenous stress in or perpendicular to the direction 
of the applied stress, depending upon the sign of mag- 
netostriction. From previous experience the group con- 
sidered were the magnetically soft materials with high 
permeabilities such as nickel-iron, nickel-iron-cobalt, mag- 
netic iron and silicon steels. The nickel-iron alloys were 
found to be most sensitive to variations in heat treatment. 


Methods to Develop Rectangular Loop 

Of the several procedures used to develop rectangular 
loop materials, two will be outlined. One method is used 
in the fabrication of Permanorm 5000-Z, a grain-oriented 
50 per-cent nickel-iron alloy originally developed by the 
Heraeus-Vacuumschmelze in Hanau, Germany. The 
rectangular hysteresis loop is obtained by drastic cold 
rolling and annealing and by keeping the impurities low. 
By melting and casting the nickel and iron in vacuum 
and annealing the alloy in pure dry hydrogen at high 
temperatures, the final impurities are reduced to below 
0.01 per cent. The ingots are then hot rolled down to 
0.24 in. thickness and subsequently cold rolled to final 
size without further annealing below 0.10 in. The sheets 
are slit to the desired width of tape at 0.014 in. thick- 
ness before final rolling. The final tape is 0.0012 or 
0.002 in. gage and is insulated and wound into. spiral 


cores which are then heat-treated in dry hydrogen for 


two hours (at temperatures magnetically determined for 
each melt) followed by rapid cooling. Fig. 1 shows hys- 
teresis loops of material annealed under similar condi- 
tions at three different temperatures. 

A second method for producing a rectangular hys- 
teresis loop, used at Bell Telephone Labortories, is by 
heat-treating in a magnetic field. Results show that 69 
permalloy as well as some of the perminvar alloys exhibit 
a rectangular hysteresis loop, when cooled in a magnetic 
field. Recently Dr. Mihara of Japan obtained similar 
results on pure silicon iron by cooling in a field com- 
parable to the earth’s magnetic field. Maximum perme- 
ability obtained by Mihara was 210,000. To effectively 
use these: characteristics, the core construction should 
have a minimum of air gaps in the magnetic circuit; 
hence the uncut spiral wound cores or ungapped punch- 
ings are essential. Likewise to obtain a sharp knee on 
the curve, the magnetic field should be distributed over 
the entire cross section, obtained by use of a core with a 
relatively narrow annular width. Precaution should also 
be taken to prevent deformations by mechanical stress 
after the final heat treatment as this is known to change 
the characteristic considerably. Laminations are there- 
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Fig. 3 — Load Volt. 
age versus supply 
voltage relation as 
influenced by cur 
rent changes in con 
trol winding of self- 
saturating reactor. 


fore mounted in special holders with sufficient clearance 
to withstand shocks and vibrations to prevent possible 
deformation in handling. 

To understand the magnetic amplifier it is essential to 
first study the design features of a saturable reactor. In 
Fig. 2 are shown several types of saturable reactors. A 
saturable reactor may be constructed by connecting a pair 
of two-winding transformers in the manner indicated on 
Fig. 2(a). The main windings may be connected in 
parallel or in series. Basic requirements are that the 
control winding must be wound so that no net voltage 
(of fundamental frequency) will appear across their ter- 
minals. Fig. 2(b) and 2(c) show other possible wiring 
and core arrangements, with varied flux paths, however 
the performance characteristics are identical. If a satur- 
able reactor is connected so that a part of the control 
excitation is obtained from the load current it becomes 
a “self-saturating reactor.” Its amplification action in a 
circuit is analogous to that of a gas filled triode. To 
understand the operation consider the circuit shown in 
Fig. 3, containing a reactor, a rectifier, and a load in 
series with the a-c supply. The reactor contains the 
anode winding (a-c) as well as the control winding with 
a high impedance. As may be seen from the oscillograms 
of the applied voltage E and the load voltage E 
when the control current is zero the reactor has infinite 
impedance and consequently no current flows in the 
load, or E, is zero. In the next oscillogram to the right 
the small flow of current is manifested by the appear- 
ance of a load voltage (unsymmetrical). This momen- 
tary flow saturates the core and presents a low impedance, 
causing power to flow in the load. The succeeding oscil- 
lograms show the manner in which the load voltage may 
be adjusted by means of changes of current in the con- 
trol winding. Corresponding magnetic conditions in the 
core are shown in the lower oscillograms, which give 
the operating curve of the hysteresis loop. It is noted 
that at zero control current the core is not saturated and 
when full control current is applied, the core is fully 
saturated for the positive half cycle. It is seen that for 
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Fig. 4—Single reactor showing double circuit at left 
and full-wave circuit at right. 
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Fig. 5—Magnetic 
amplifier as used 
in voltage ampli- 
fier circuit (A) 
and power circuit 


(B). 


SIGNAL 


optimum output, the maximum flux density at the mini- 
mum current (or cut-off condition) is so adjusted that 
the hysteresis loop is symmetrical and shows a total ‘ex- 
cursion of flux density of just less than twice the satura- 
tion flux density of the material. The foregoing may 
be summarized by stating that for power output, the 
higher the density at which the knee occurs, the larger 
will be the output power for a given coil, and in order 
to increase the amplification the magnetizing force at 
the knee should be low. 

The single reactor is of little importance unless the 
fundamental component of a-c current induced in the 
control winding is eliminated. This may be done by 
arranging the windings on a common magnetic core, as 
shown in Fig. 4, where the induced current in control 
winding is a minimum. Fig. 4(a) is a voltage doubler, 
whereas Fig. 4(b) is a full-wave circuit. These circuits 
may be arranged for polyphase operation for larger power 
outlets, particularly where fast response and maximum 
utilization of reactor structure are important. 

The magnetic amplifier may be used as voltage am- 
plifier as well as a power amplifier.. Fig. 5(a) shows the 
circuit diagram of the magnetic voltage amplifier. The 
input may be a pulsating d-c voltage and the output an 
a-c voltage. In this amplifier the a-c energizes the toroidal 
coils whose primaries are connected in series aiding and 
whose secondaries are connected in series opposing. 
When d-c signal is zero, the voltage induced in the sec- 
ondary of the upper coil is equal in magnitude and op- 
posite in phase to that induced in the secondary of the 
lower coil. The net voltage across the output terminal is 
zero. The application of a d-c signal produces on the 
two cores a magnetic bias in opposite direction, resulting 
in an unbalancing of the flux in the cores. Since the 
a-c voltages induced in the secondaries are no longer 
equal, an a-c voltage appears across the terminals. Voltage 
gains of approximately one million have ‘been attained 
with permalloy, whereas supermalloy increased the volt 
age gain to ten million. 
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Fig. 6—Magnetic amplifier characteristics using 50 per 
cent nickel-iron core materials differently treated. 


Fig. 5(b) shows the circuit diagram of a feedback 
power amplifier. Windings are placed on two torroidal 
cores with the power windings connected in series aid- 
ing and the feedback and signal windings connected 
in series opposing. A full-wave rectifier in series with 
the power winding gives regeneration by supplying cur- 
rent back through the feedback windings. At zero sig- 
nal, the power windings are adjusted so that the maxi- 
mum flux is below saturation, resulting in a small mag- 
netizing current in the load. The application of a d- 
signal increases the flux in one coil above the knee of 
the magnetization curve (for a position of the half-cycle) 
and consequently reduces its reactance. The simultane 
ous action in the other coil (for the half-cycle) results 
in a cancellation of the ampere-turns in the power wind- 
ing by the ampere-turns in the feedback and signal 
winding, thereby reducing its reactance. Upon increas- 
ing the d-c signal (for the half-cycle) the current through 
the load increases proportionally until all of the half 
cycle is above saturation. This is the maximum current 
attainable; further increase in signal will not increase 
the load current. Power gains as high as 10* have been 
obtained. 


Efficiency and Wave Shape 


Fig. 6 shows the comparison of wave shape and efh 
ciency of an amplifier whose core material was standard 
50 per cent nickel-iron, as against an amplifier whose 
core material was Permenorm 5000-Z having a rectangu- 
lar hysteresis loop. It will be noted: that the wave shape 
of the output current of the Permanorm material ap 
proaches more closely the desired sinusoidol wave shape. 
Also since it is possible to work at higher flux densities 
with rectangular loop coil materials, twice as much power 
is obtained from this material as with the standard cores 
of the same size. The net result is improved wave shape 
and a reduction in weight of core material. 

Although the frequency response of the magnetic am- 
plifier is limited, its applications are numerous. Other 
than those previously mentioned, the amplifier may be 

(Continued on page 214) 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


RESILIENT MOUNTED A-C MOTORS 


Heavy-duty single-phase rubber mounted motors are 
said to combine ruggedness and quietness of operation. 
They are either split-phase or capacitor-start, equipped 


with centrifugal switch with large silver contacts. ‘The 
capacitor motor shown ‘in illustration is a wool-packed 
sleeve bearing unit. Prelubricated and sealed ball bear- 
ing motors, identical in appearance, have oil cups re 
placed by screws which are removed for lubrication. 
Motors are made up to % hp, 1725 and 3450 rpm, fur- 
nished also with rigid bases. Kingston-Conley Div., The 
Hoover Co., 86 Brook Ave., North Plainfield, N. J. 


GENERAL-PURPOSE SOLENOID 


General-purpose solenoid (Catalog No. 125111) is 
available for continuous or intermittent duty. Rolled 
plunger of laminated steel with shading coil is said to 


provide for quiet operation without excessive tempera- 
ture rise of coil. The maximum number of operations 
per minute depends upon length of travel of plunger 
and per cent “ON” time. Maximum stroke of plunger 
is % in. Continuous duty solenoid coils are made up 
to 600 volts a-c. R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 


DRIP-PROOF SYNCHRONOUS MOTORS 


Drip-proof, high-speed synchronous motors of the Tri- 
Clad type have been added to the general-purpose line. 
Motor ratings range from 20 to 1000 hp at 60 cycles 
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and at speeds of 514 to 1800 rpm. Synchronous genera 
tors of this type are also available from 12% to 1250 kva. 
General Electric Co., Large Motors and Generators 
Divisions, Schenectady 5, N. Y. 


MOTOR-STARTING RELAY 
Constant duty relay (Model MS4A) designed for 


capacitor-start induction motors is of the double-break 


type, rated for use up to 3 hp. It is fitted with large 
silver cadmium oxide contacts for high currents. Con- 
tacts close on high voltage and drop out a low voltage. 
Back emf, induced in the starting coil by armature ro- 
tation, results in a permanent disconnect as long as 
motor maintains rated speed. Specifications: 800 ohm 
winding for 115-volt, 50-60 cycle; 2100 ohm for 230- 
volt, 50-60 cycle motors. On 115-volt operation, relay 
pulls-in to open the starting circuit at 140 volts and 
releases to close circuit at 40 volts. On 230-volt opera- 
tion, relay pulls in at 275 volts, releasing at 80 volts. 
Relay measures 2 11/16 x 2 1/16 x 1% in. high. Pot- 
ter & Brumfield Sales Co., 551 W. Washington Blvd., 
Chicago 6. 


ADHESIVE BONDING FILM 


Pure adhesive bonding film for metal-to-metal bond 
(Scotch-Weld) is described as resistant to shear tests 
up to 3,500 psi. This value is claimed in bonding 0.064 


in. aluminum Alclad to itself. Application requires gen- 
eral cleaning of surface to be bonded and placing film 
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It’s the new Stereo REALIST Viewer made by David 
White Company of Milwaukee . . . a truly fine instrument 
for viewing three-dimensional color transparencies. New 
in design ... precision built... embodying many unique 
features . . . this impressive development adds breath-tak- 
ing beauty and astounding realism to the pictures and offers 
untold possibilities as an important tool 
for sales and sales promotion work. 
The major structural elements .. . case, 
eye piece, and knobs ... were molded of 


a black phenolic material combining 


rich, handsome appearance with pre- 
cision, strength, and handling comfort. 
It’s the job that won for Chicago Molded 


1024 N. Kolmar Ave. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


AWARD 


7th Annual 
Modern Plastics 


Competition 


another “first” in the 1947 Modern Plastics Awards. 

Precision molding of plastics is our business... and 
by that we mean molding and everything that goes with 
it... design, engineering, mold-making, finishing. We 
take full and undivided responsibility. We can do this 
because we have the facilities ...every needed size and 
type of equipment... plus the experience 
of more than a quarter century in plastics. 

These are facts worth keeping in mind 
for when you’re ready to discuss your 
next plastics molding job you'll find it 
good business to talk with a CMPC 
Development Engineer. Just phone or 
write ... there’s no obligation. 


Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION ud insectION molding of all plastic materials 
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There’s a Hint for Better Drawings in— 


Revision means little to Arkwright Tracing Cloth. 
It stands up without wearing through and re-inks 
without feathering. Its translucency is built in from 
surface to surface. For only a thrifty trifle more in 
cost, it will pay you to make all your drawings on 
Arkwright. Then you can count on perfect repro- 
duction after repeated handling or years of aging in 
the file. 


See for yourself how much better Arkwright serves. 
Sold by leading drawing material dealers everywhere. 
Generous working samples on request. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 
- Erasures re-ink without feathering. 
. Prints are always sharp and clean. 
. Tracings never discolor or go brittle. 
. No surface oils, soaps or waxes to dry out. 
- No pinholes or thick threads. 


ova GON = 


. Mechanical processing creates permanent 
transparency. 


ARKWRIGHT 


an. ING © 12s 














between surfaces. Curing is done by simultaneous ap- 
plication of heat and pressure, both varying in accordance 
with the type of bond desired. Temperature ranges 
between 300 and 500 F and pressure between 25 to 
100 psi. Time period is usually between 5 and 60 min. 

Film is characterized by good bonding strength in a 
wide variety of materials; ease of application; and inert- 
ness in water, oils, and in most solvents. It is transpar- 
ent, resembling cellophane in appearance and is not tacky 
to the touch. Minnesota Mining & Manufacturing Co., 
900 Faquier Ave., St. Paul, Minn. 


ROTATING-CAM LIMIT SWITCH 


Heavy-duty rotating, cam limit switch (801) is de- 
signed to close and open up to 12 circuits at any posi 





tion of cam shaft. Switch is also available for 3, 4, 6, 
or 9 circuits. All circuits can open or close in any se- 
quence or elapsed time with each cam independently 
set for position and angular travel. Contactors are single- 
pole double-break and individually detachable. The 


switch is available in general-purpose or water-tight en- 


closures. Allen-Bradley Co., 1316 S. Second St., Mil- 
waukee 4. 
POWER TETRODE FOR VHF 
Forced-air cooled tetrode tube 


(4X500-A as illustrated) is in 
tended for vhf operation as a power 
amplifier and oscillator. It has a 
maximum plate dissipation of 500 
watts, and can be operated up to 
120 megacycles. Other features are 
low-inductance leads, low grid-plate 
capacitance, effective shielding be 
tween grid and plate circuits, and 
grid terminal at center of filament 
to facilitate its use in coaxial cir 
cuits. The design features are said 
to make neutralization at high frequency generally un- 
necessary. Maximum rating: plate voltage 4000 d-c, grid 
No. 2 (screen) voltage 500 d-c. 

Other tubes announced are the power triode (812-A) 
and the mercury-vapor thyratron (672-A). The power 
triode design, superseding earlier triode (812), permits 
increased ratings for plate current and plate input be 
cause of greater dissipating capability of tube. The 
mercury-vapor tube is intended for relay-control appli 
cations and for controlling the firing of ignitrons. It 
supersedes previous thyratron (672), is interchangeable 
with it and has the following differences: (1) heater 
current reduced from 6 to 5 amp; (2) anode voltage 
ratings increased from 1500 to 2500 volts; (3) anode 
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DELCO 
MOTORS 


DON’T ASK FOR TIME OUT 


SALES OFFICES: 
SEPTEMBER 1948 


To avoid costly down-time . . . to be 
sure of a smooth flow of power hour 
after hour, day after day, even under 
the most unfavorable operating con- 
ditions... . call on Delco for your 
industrial motor equipment. 


You can always count on a reliable 
Delco motor to carry its load—and 
you need not count on down-time. 


For complete data on Delco Motors, address 
Delco Products, Dayton, Ohio, or our 





nearest sales office. 








Ap 


PRODUCTS 


DAYTON, OHIO 


CHICAGO e 


CINCINNATI e 


c 0 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
CLEVELAND e 


Special features of design account 
for the outstanding reliability, effi-. 
ciency, and low maintenance costs 
of these Delcos. Among these fea- 
tures are locked bearings, Delcote 
insulation for the coils, corrosive- 
resistant cast-iron frame, positive 
lubrication, dynamically balanced 
rotor and shaft assembly, water- 
tight four-position conduit box. 


xX 


) ; ; \ \ 
AN 


/ DAYTON: OHIO 


MOTORS 


DETROIT ¢« HARTFORD 
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| Regulating 
PCUSCOIUIC 


} 

Regulating the voltage for the control of speed, 

| heat, or light, of an electrical appliance is often 

desirable. The series 141 transformer, with end 
bells, provides a primary tap changer on front for 
manual voltage adjustment. Can be supplied to 
your electrical specifications in sizes ranging from 

35 VA to 500 VA. 

} Further details in Bulletin 168. 


ACME ELECTRIC CORPORATION 


359 WATER STREET CUBA, N. Y. 
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current increased from 30 to 40 amp; and (4) averaye 
anode current is increased from 2.5 to 3.2 amp. Radio 
Corporation of America, Tube Dept., Harrison, N. J. 


VARIABLE RESISTOR 
Variable resistor (Mallory Midgetrol) is said to pro- 
duce a lower mechanical and electrical noise level; same 





characteristics are eeced fae long operation. ‘Re. 
sistor features a flat shaft adaptable to many of the stand- 
ard knobs. Other features include: two-point shaft sus- 
pension, providing for even contact pressure; machine 
coated carbon elements, providing more accurate resist 
ance values; and a special phenolic shaft suitable for tele 
vision applications. Resistor measures 15/16 in. diam. 


P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


HIGH SENSITIVITY-TYPE RELAY 


Split-armature relay (24) has been developed for 
automatic controls, keying, antenna changeover, bur- 





glar alarms, and other closed circuit applications. Rated 
sensitivity of relay is 0.014 watts d-c and 0.3 va ac. 
Relay said to be adjustable to operate on 0.005 watts, 
and from 0.01 to 115 volts d-c or ac. Armature: bal 
anced, solid, or split with insulated sections. Kurman 
Electric Co., Inc., 35-18 37th Ave., Long Island City 1, 
N. Y. 


NOISE SUPPRESSION CAPACITOR 


Fluorescent lamp radio-noise suppression capacitor 
CNF-1A149) is designed for connection across hot 
cathode lamps. It is said to reduce the radio interference 
created by both the straight and circular lamps. Filter 
measures 7/16 in. in diam and 1% in. in length. Rated 
at 330 volts a-c, unit has a capacity of 0.006 mf. Capaci 
tor may be supplemented by a noise filter (NF-10135), 
installed at source of power input to lamp. 

Two other capacitors (RC-111 and RC-112) have 
been added to the line of television capacitors. Ratings 
of capacitors are 0.005 mf, and 0.05 mf at 6000 volts 
d-c, respectively. The respective dimensions of capaci- 
tors are 1% in. diam by 2% in. long and 1% in. diam 
by 5% in. long. Temperature operation range from —55 


ELECTRICAL MANUFACTURING 





2cqUse. ifs Photographic... eit 


intermediate paper gets more out of every drawing 


Uses photography’s unique ability to step up con- Assures quality reproduction—even 
trast in reproduction. . . Silver-sensitized, photographic from “‘tough” originals . . . No question 
... Kodagraph Autopositive Paper has the ability to increase about quality with Kodagraph Autopositive 
contrast in reproduction—to produce intermediates as good Paper. Weak pencil tracings come through with 
as originals—and better. ink-line density. Also 
Shop prints, too, are sharp, tough “unprintables”— 
clear, thanks to the bril- opaque drawings, faded 
liance of these intermediates — originals, blueprints, 

to their extra thinness, direct process prints— 
even translucence. originals of every type. 


Kodagraph Autopositive Paper. 


Seeing is believing... Ask your reproduction department or 
local blueprinter for samples of intermediates made on Kodagraph 
Autopositive Paper—also shop prints made both from these 
intermediates and from original drawings. You'll see the 
difference . . . the outstanding advantages of Kodagraph 
Autopositive Paper. 


Gives more .. . on present equip- 
ment . . .Kodagraph Autopositive Paper 
is easy to use. Nothing new to buy . .. it 
prints ‘direct-to-positive . . . in ordinary 
room light . . . on regular blueprint or direct 
process equipment or in a vacuum frame. 
Nothing new to learn . . . simple photo- . 
graphic processing —no darkroom —no nega- 
tive step. What’s more, finished intermediates 
are tough, long-lasting . . . deletions, 
drawing-board changes are readily made, 
redrafting costs kept to a minimum. 


Eastman Kodak Company 

Industrial Photographic Division 

Rochester 4, N. Y. 

Please send me a copy of The Big New 

Plus—your booklet about Kodagraph Autopositive 

Paper and the other papers in this new Kodak line. I have 
(J direct process () blueprint (1 contaet printing equipment. 


Name 


Jens F (please print) 

EASTMAN KODAK COMPANY I epartment 

Industrial Photographic Division 
Rochester 4, N. Y. 


Company 
Street 
City 
State 
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PILOT LIGHT 
) ASSEMBLIES 








PLN SERIES—Designed for 


NE-51 Neon Lamp 


Features: 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 

© 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive booklet 


The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 


SAVE TIME... SPEED 
ASSEMBLY with CTC 
ALL-SET BOARDS! 


iil 


>, 


ay 
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- cea , 


Greate Adi OO WEA LE 7A 
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CAMBRIDGE THERMIONIC CORPORATION 





On the assembly line and 
in the laboratory, CTC 
ALL-SET Boards are valu- 
able time-savers. 

With Type 1558 Turret 
Lugs, a new board now 
offers mounting for minia- 
ture components. 1 1/16” 
wide, 3/32” thick, only. 
(Type X1401E.y 

With Type 1724 Turret 
Lugs, boards come in four 
widths: 14”, 2’, 2144”, 3’ — 
in 3/32”, 4%”, 3/16” thick- 
nesses. 

With the addition of the 
new miniature board, CTC 
ALL-SET Boards now 
cover the entire range of 
components. 

All boards are of laminat- 
ed phenolic, in five-section 
units, scribed for easy sepa- 
ration. Each section drilled 
for 14 lugs. Lugs solidly 
swaged into precise position 
... Whole board ready for 
your assembly line. 


SPECIAL PROBLEMS 

Custom-built boards are 
aspecialty with CTC. We’re 
equipped to handle many 
types of materials including 
the latest types of glass 
laminates ...many types 
of jobs requiring special 
tools...and all types of 
work to government spec- 
ifications. Why not drop us 
a line about your problem? 
No obligation, of course. 





453 Concord Avenue 
Cambridge 38, Mass. 


to 100 C. Cornell-Dubilier Electric Corp., South Plain 
field, N. J. 


MOLDED TRANSFORMER CORES 


Molded transformer cores (No. 10034 and 10748) for 
use on horizontal and flyback transformers are said to 
permit easier assembly and to give uniform operating 





results. The larger core with sliding hub (No. 10034) 
shown at left in the illustration, is designed for univer 
sal use with any size television tube where magnetic 
deflection is used. The small “spool” (No. 10748° 
shown in illustration, is intended for use where less 
space is available and where tubes are no larger than 
10 in. Stackpole Carbon Co., Electronic Components 
Div., St. Marys, Pa. 


INTERMITTENT-DUTY SOLENOID 


Intermittent-duty solenoid (Type No. 4760) is an- 
nounced for applications where a steady pull up to 12 
lb is required at a stroke up to 1% in. In sealed position, 






solenoid develops pull approximately 30 Ib. Double 
shading-coil construction is said to provide unusually 
quiet operation. Solenoid is rated for 110-volt, 60 cycle 
service. Mounting brackets have four holes for rigid 
mounting. Dimensions: 2% x 2% in. Can be designed 
to comply with special requirements. Soreng Manufac- 
turing Corp., 1901 Clybourn Ave., Chicago 14. 


SUBMINIATURE TRIODE 


Subminiature electron tube (type CK5703/CK608 
CX) is a heater cathode triode with rated mutual con- 
ductance of 5000 micromohs and an implification fac- 
tor of 25. Tube has a 3-watt plate dissipation. Output 
is nearly 1 watt at 500 mc with usable output at even 
higher frequencies. Wide variety of applications is in- 
dicated, especially where ability to withstand mechanical 
stress and strain is essential. Flat-press construction is 
employed which is said to show relatively low glass de- 
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In the new YALE Cartridge Heater the resistance 
element is embedded directly into refractory ce- 
ment, which is then fused. A direct path of heat 
conductivity is thus provided, from resistor to 
sheath. This means lower resistor operating tem- 
perature, and consequently longer heater life. 

But that’s not all. When it’s YALE heat, it’s 
uniform heat. With a YALE made unit there is 
always 


1. Uniform distribution of the refractory 
within the sheath for uniform insulation. 


2. Accurately centralized location of the re- 
sistor—equidistant from the sheath 
throughout its length—for uniform heat 
transfer. 

Prompt shipment on Cartridge Type Heating 
Units — one of a complete YALE line of electric 
heaters. 


Please use coupon below to receive full infor- 
mation on this and other types of YALE Electric 
Heating Units. 


*Screw plug type for liquid immersion. 
lain cartridge type for general uses. 


THe YALE & TOWNE MANUFACTURING COMPANY 
YALE Electric HEATING UNIT SALES 
Room 1033, Chrysler Bldg., New York 17, N. Y. + Murray Hill 9-6700 


Please send catalog with full information on YALE Cartridge Type 
Heating Units. Our proposed application is described below. 


rw Heat 
RIC HEATING 


Makers of the famous YALE lines of Locks, Door 
Closers, Pumps, Hoists, Industrial Trucks and Scales. 
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fects under service conditions. The tube may be soldered 


STUMPS AML ALURASI | vice Stayiconstacng Go, Newon Ma 














POLYSTYRENE CAPACITORS 


Polystyrene-film dielectric capacitors for electronic ci 
cuits are again available. Important features include. 


ee 


high insulation resistance, large capacitance with high 
Q, and ability to store a charge for long periods. They 
are intended to be used in timing and integrating cir- 
cuits, r-f padding, and in coupling circuits in high-gain 
amplifiers. Solar Manufacturing Corp., 1445 Hudson 
Blvd., North Bergen, N. J. 





ALCOA PHILLIPS HEAD SCREWS HEAVY-DUTY SELENIUM RECTIFIER 


Three-phase continuous-duty rectifier is designed to 
Drive Fast—Look Good—Cost Less deliver 1500 amp at 9 volts. Air velocity required is ap- 
proximately 800 ft per min. Rectifier consists of 34 (6% 

















Alcoa Aluminum Phillips Head Screws, available 








in sizes down to No. 4 x 3”, cling to the driver, 
make possible fast, safe power driving. No slips to 
injure the worker or mar the work. 











And they provide corrosion resistance at new 
| . 
| low cost. Alcoa Screws come bright—and stay that 








way. No discoloration. No ugly red rust. And at 





} | prices that will surprise you! 








| Available in sheet metal, machine and wood 





screws, in a variety of head types, in sizes up to 











No. 14, lengths to 2’. Alcoa Aluminum Screws x 7% in.) selenium elements rigidly assembled, suited 
| minimize galvanic action when you assemble for mounting on mobile equipment. Moisture-proofed 
| aluminum, resist corrosion and prevent discolora- elements are said to make rectifier suitable for use on 
hed: weld: sueteaeeiias: oc weed ecnibiin: board ship and in plating shops. International Rectifier 





Corp., 6809 S. Victoria Ave., Los Angeles 43. 





ALUMINUM CompaANY OF America, 615 Gulf 
Building, Pittsburgh 19, Pennsylvania. 








MAGNETIC STARTERS 


Magnetic starters are de- 
signed for nonreversing 
across-the-line starting of 
polyphase squirrel cage in- 
duction and single phase 
motors. Starters (No. 411) 
Size 1) are available with 
open construction or with 
NEMA Type 1 enclosure. 
They may be remotely con- 
a | trolled or supplied with 
a | local pushbutton stations or 

a” ~. 3 selector switches. Other fea- 
tures include: high arc interruption capacity, fast opera- 














FREE SAMPLES of Alcoa Aluminum Fasteners sent free 
when requested on your letterhead. Please specify 
the type and size you prefer. 
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FOR LONGER 

SERVICE LIFE 
OF YOUR 
PRODUCT 


The real test of your product is in the hands of your 
customers. It is the service performed for them... the 
amount of punishment it can take. . . that keeps your 
product sold and brings repeat orders. 

Where magnet wire is a component, you can build 
that high quality and that long service life into your 
product by using Rome Magnet Wire. It, in itself, is a 
quality product. From the rolling of the copper bar, in 
Rome’s own rolling mill, right through to application of 


the insulation, rigid inspection makes certain that cop- 
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OMe MAGNET WIRE 


per conductors are free from all surface blemishes...all 
traces of oil or grease... that the temper is dead soft, 
that the insulation is uniform and true to dimensional 
tolerances for accurate coil winding requirements. 

Not only will Rome Magnet Wire give that lasting 
quality of dependable performance to your product. 
but its workability and ease of handling assure you 
of economical, trouble-free winding. 

Available with insulations of cotton, paper, Fiber- 


glas, and asbestos. 






















NM Pee Cee ey 
Finishes... . Condition 
Ferrous Surfaces 


Ah 


with Oakite CrysCoat Process 


Send TODAY for the FREE Oakite Service Report on 
CrysCoating, the phosphate-type preparation that 
removes light shop dirt and oil... develops a paint- 
gtipping phosphate film on ferrous metal... checks 
corrosion after products are in service. Full details on 
application in automatic washing machines. WRITE 
for your copy NOW! 


OAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6,N. Y. 
Technical Service Representatives in Principal Cities of U.S. & Canada 












MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning 















Are You In Need Gf 
Small Size 


High Tension Insulators? 





to your 





specifications 








or 





Special Formulas 





developed 





to 








meet your 









need. 


Mae 


Sales Office -9 Muirhead Avenue, Trenton 9, N. J. 











Factory — Frenchtown, N. J. 





tion, and thermal overioad protecuon. Starters have a 
maximum enclosed rating of 7¥2 hp, 440-550 volts, three 
phase, 60 cycles. Coils available for 110, 208-220, 440 
and 550 volts for 25, 50, or 60 cycles. Dual voltage 
coils also available for 110/220 or 220/440 volts, 60 
cycles. Ward Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. 


MOTOR CAPACITOR 


Pyranol capacitor for motor application, enclosed in 
10-gage steel tubing, is available in conventional ratings. 






Mounting bracket is spot welded to steel tubing. Sili- 
cone bushings used make the capacitor impervious to 
oils, acids, and alkalies. It is stated that the specially 
treated leads are unaffected by baking, oil, water, or mild 
acids. General Electric Co., Transformer and Allied 
Products Divisions, Schenectady 5, N. Y. 


FRACTIONAL-HP MOTOR 


Fractional-hp motor has been designed for commercial 
hair dryers and for similar applications where like operat- 
ing characteristics are desired. It is a single-bearing 


single-phase motor of the shaded pole type with open, 
ventilated construction. Starting torque characteristics 
are said to be suitable for smooth acceleration and opera- 
tion. Oil reservoir eliminates the need for lubrication 
servicing. Reservoir is packed with oil-saturated wool 
and a felt oiler which is in contact with the shaft. A 
groove on the shaft pumps the lubricant continuously 
through the motor bearing. When oil is thrown off the 
shaft, it flows by gravity back to reservoir. Motor is sup- 
plied with a three-point mounting bracket with resilient 
grommets to dampen vibration. General Electric Co., 
Fractional Horsepower Motor Div., Schenectady 5, N. Y. 


HEAVY-DUTY SOLENOID 


Heavy-duty a-c solenoid designed to have increased 
power over solenoids of equal size is adaptable for use 
in areas of high ambient temperatures. Solenoid is suit- 
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best-known trademarks ue) 


... are Tinnerman SPEED NUTS* 


Countless manufacturers in the automotive, 
aircraft, radio, appliance, electrical and 
many other industries are using the SPEED 
NUT brand of fasteners . . . to reduce 
assembly time and cost ... to improve 


product quality. 


SPEED NUTS can cut your assembly costs, 
too, because they can be applied faster... 


they eliminate assembly operations, such as 





welding, clinching, riveting ...and, in many 


cases, they combine several parts into one. 


Tinnerman engineers are prepared to show 
you how SPEED NUT fasteners can be prof- 
itably applied to your product. Ask about 
this fastening analysis service now. Also, 
write for copy of the latest SPEED NUT 
bulletin. TINNERMAN PRODUCTS, 
INC., 2038 Fulton Rd., Cleveland 13, Ohio. 


In Canada: Dominion Fasteners Limited, Hamilton + In England: Simmonds 


Aerocessories, Ltd., Treforest - In France: Aerocessoires Simmonds, S.A., Paris 





Yoade Mork Beg. U.S. Pot. OR, 


TINNERMAN & 


FASTEST THING IN FASTENINGS 
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| GRADE XXXP-445 


_ “DHENOLIT 


Laminated PLASTIC 
Compare these Values! 


After 24 hrs. 












Water 
Dry Immersion 
Power Factor, 10° cycles .0258 .026 
Loss Factor, 10° cycles 11 111 
Dielectric Constant 10° cycles 4.29 4.27 
Insulation Resistance, megohms Over Over 
1 Million 1 Million 












Dielectric Strength ....... 965 volts /mil 
Water Absorption |i¢” thick—24 hrs. 0.5% 
Rockwell Hardness !¢” thick . . . M-116 
















‘GRADE XXXP-445, a product of 
National Research, has very high insu- 
| lation resistance both under wet and 
i! _ dry conditions. It was specifically de- 
: veloped for Radio and Television con- 
densers, switches, sockets, strips, insu- 
lating washers, etc. 

However, Grade XXXP-455 has 
wide potential use in fabricated parts 
of every description where high insula- 
tion resistance under humid conditions 
is required. 


For full details, call or write 
































able for push or pull operation, producing 32 and 23 lb 
force at 100 and 85 per cent of rated voltage respectively. 
Rated for continuous duty on 60 cycles and intermittent 
duty'on 50 cycles. Available for 110, 220, 440, and 
550 volts. Shipping weight is 7 lb. B/W Controller 
Corp., Birmingham, Mich. 


POWDERED IRON TRANSFORMER CORE 


Powdered iron core, comprising a two-piece frame and 
center slug, has been designed for television receiver de- 





flection transformers. The low-loss energy-recovery sys 
tem is said to provide for increased deflection without 
any increase in electrical energy. It is claimed that core 
costs are reduced substantially below those of the equiv- 
alent laminated sheets or strip types. The reduction of 
hum noise to a negligible level as compared to laminated 
cores is cited. 

It is claimed that the molding pressure used affects 
the d-c saturation and peak amplitude of a-c flux density, 
with resulting effective a-c permeabilities of the order 
of 40 to 230. The high-Q system is attributed to the 
small particle thickness attainable. Henry L. Crowley & 
Co., Inc., West Orange, N. J. 


CENTRIFUGAL CLUTCH 


Centrifugal clutch, of the expanding self-energizing 
shoe type, is said to be particularly suitable for use with 
electric motors from fractional to 3% hp. Clutch con- 
struction allows for operation in either clockwise or 









j 
} 





See ic cil sls Kw 
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counter-clockwise Misction. Acceleration above engage- 
ment speed causes the load to be picked up automatically. 
Clutch is available with two- or three-shoe, with 4% 
and 5% in. drum casing respectively. Each size has wide 
range of engagement speeds from 750 to 2200 rpm, with 
or without specified size pulleys or adjustable pulleys. 
Saginaw Products Corp., 68 Williamson, Saginaw, Mich. 


NATIONAL VULCANIZED FIBRE CO. COLD SOLVENT PAINT REMOVER 





WILMINGTON 99 Bi DELAWARE 
‘ena: es - —r f r " 








Cold solvent compound (Composition No. 15) de- 
signed for use at room temperature is said to be an 
effective paint stripper from metal surfaces. Manufac- 
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Elephant Brand 
PHOSPHOR BRONZE 


You benefit by and can count on the new schedul- 
ing, acknowledgment, and shipping system in- 
augurated by The Phosphor Bronze Corporation to 
expedite every order through every department of 
the plant. 


Get all the advent eee 
4 Quality P : 
Delivered on Time” 


THE PHOSPHOR =. pee ei 
2200 Washington Ave adelphia 46, Pe Dy ae 





























































































































































































a 


MODEL H-1—Double pole, 
direct acting thermostat, 
Double pole cut-out, Au- 
tomatic over-temperature 
cut-out, manual reset. 
Double pole, direct act- 
ing thermostat, single 
pole cut-out, automatic 
over temperature cut-out 
with manual reset also 
available. 





MODEL H-2—Direct Acting 
and H-4 Reverse Acting 
Limit Controls. 

Auxiliary, single pole, 
single throw thermostatic 
switch without tempera- 
ture controlling mecha- 
nism. 


Len 


UN 
ee 


TEMPERATURE 
CUT-OUT 


Temperature controlling mecha- 
nism has an auxiliary single-pole 
switch which automatically cuts 
off the current and locks the switch 
in an open position whenever the 
temperature at any dial setting has 
exceeded the operating tempera- 
tures by approximately 7% of the 
temperature range in liquid or 12% 
in air. The double-pole thermostat 
will break both sides of the line and 
the single-pole cut-out breaks one 
line. That is sufficient to break the 
circuit to the heating element. The 
circuit is re-established through the 
contacts of the limiting device by a 
manually operated reset button. 


in home and industry, EVERYTHING'S UNDER CONTROL 


{ 


me 





OW 


CONTROLS COMPANY 
Youngwood, Pennsylvania 


FULTON SYLPHON DIVISION, KNOXVILLE, TENNESSEE 
GRAYSON CONTROLS DIVISION, LYNWOOD, CALIFORNIA 
BRIDGEPORT THERMOSTAT DIVISION, BRIDGEPORT, CONNECTICUT 
AMERICAN THERMOMETER DIVISION, ST. LOUIS. MISSOURI 








turer claims successful results in removing baking japans, 
wrinkle finishes, nitrocellulose lacquers, and synthetics 
such as alkyds, phenolics, ureas, and vinyls, from steel, 
galvanized iron, die castings, aluminum, copper and 
brass, without attacking metals. Another application of 
cold solvent is production stripping of rejected units. 
Compound may be applied by tank immersion method 
or by swabbing or brushing. Application is followed by 
hot pressure-rinse to remove loosened paint particles. 
Oakite Products, Inc., 18H Thames St., New York 6. 


LOW-TORQUE FLEXIBLE COUPLINGS 
Flexible couplings (C-O) are designed for low-torque 
electric motors. Couplings rated capacities are: 1/20 
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hp at 1000-2000 rpm; 1/15 hp at 2000-3000 rpm; and 
1/10 hp at 3000-5000 rpm. Unit consists of a drive 
and a driven (with slot) member and a molded neoprene 
insert. Design is said to prevent extrusion of the neo- 
prene insert and to provide shock and overload protec- 
tion for the delicate instrument parts as well as some 
misalignment. Overall dimensions are % diam x 1 in. 
long. Couplings are made for shaft-sizes from ¥% to % in. 
The Climax Flexible Coupling Co., 863 E. 140th St., 
Cleveland 10. 


REMOTELY CONTROLLED COUNTER 


Remotely controlled counting device comprises a 
Series 15 electromagnet, a standard counter, a counter- 
actuating assembly, a midget-type contact assembly with 
SPDT and SPST switch combinations, and a lever and 





cam assembly. Panel-mounted (as shown in illustra 
tion) this device is designed to register the number of 
musical record selections received from remore points in 
a centrally connected music-reproducing unit, but, ac- 
cording to the manufacturers, a similar device may be 
adapted for counting applications in other types of 
equipment. 

The device operates as follows: Following insertion 
of coin, the coin-switch closes and initiates a pulsing cir- 
cuit. (In other types of applications, the circuit may be 
activated by other means than insertion of coins.) Value 
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-Send for new 28-page data ‘book on 
on Waldes Truarc Retaining Rings 


“4 g 3 
















Bereled* and 
Bowed* 

Take up end-play rigidly 
or resiliently, accommo- 


date accumulated 
tolerances. 


Hlandad* 


Forms secure shoulder, 
ives tight pressure 












Crescent 


Snaps on radially where 
axial assembly is impos- 
sible. No special 

tools needed. 






cereey 







Self- Locking * 
Economical where thrust 
is moderate—holds fast, 


yet shaft requires 
No groove. 















Provides large stron 
shoulder for small shafts. 
Applied radially. 


2-piece ring takes heavy 
thrusts, gives posi- 

tive lock, secure 
against high 

RPMs. 























COMPLETE ENGINEERING SPECIFICATIONS AND 
DATA, with 28 pages of charts for all standard types of 
Truarc rings, now available upon request. Data includes 
ring dimensions; housing and shaft dimensions; groove 
dimensions; thrust load capacities; materials; tensile 
strengths; types of finishes. There are charts supplying en- 
gineering recommendations and Truarc ring specifications 
for standard ball bearing assemblies. 


Here is everything you need to know to use 
and specify time and money-saving Truarc 
rings. You will find there’s a Waldes Truarc 
precision-engineered retaining ring to answer 
every positioning and fastening need. Send for 
your free copy of this data book today. 


| 1 l 
eee eiegeeevennnnaannanesie | ; Waldes Kohinoor, Inc., 47-10 Austel Place EM9 | 
emeectered Oy | | Long Island City l, N. , @ | 
WALDES P : Please send 28-page Data Book on Waldes Truarc | 
| Retaining Rings. I 
i i 
\ Name__ j 
\ Title ! 
i ! 
REG. U S PAT OFF. | Company 
i 
RETAINING RINGS | Business Address 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK City inn Sate “ie § 





WALDES TRUARC RETAINING RINGS ARE PROTECTED BYU S PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND. 


ee 
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Engineering Data 


CERRO 
ALLOYS 


Available Now!! 


Check the Pieces 
You Desire and 
Clip ad to Your 
Letterhead. 


Informative 8-page 
booklet describing 
mold-making with Cerro low- 
temperature melting alloys. 


Single sheet on the 
correct casting pro- 
cedure of Cerro Alloys. 


C] Helpful 4-page fold- 

er on the application 
of Cerromatrix in making 
chuck jaws easily and eco- 
nomically. 


CT] Single sheet giving 
physical properties 
and data of Cerro Alloys. 


CERRO de PASCO Copper Corporation 


Dept. 5 +- 40 Wall Street - New York 5,N. Y. 


— PULLEYS 
Many machine manufacturers have added these variable speed 
units to their products to give them added utility and sales 
eppeol, profiting from years of DoALL engineering experience. 
Here is infinitely variable speed in ratios up to 8 to 1. Com- 
plete range of sizes: 3” to 1544” diameters and power range 
from % to 10 hp. Lightweight, compact, adaptable. 


2—GEAR TRANSMISSIONS 


easy 


Various models and sizes of one or two-speed ranges. Precision 
made for heavy, continuous duty. Silent “shaved” geors. 


3—DRIVE SPINDLES 


a SF - x 


Finest assortment of drive spindles for use in many different 
machines and mechanisms. Strong, compact and easy to install. 


LZ DoALL COMPANY 


Des Plaines, Illinois 


~ 





of coin, or rather its weight, determines the number of 
pulses transmitted, with each pulse actuating the magnet 
once. As armature assembly closes, the wired arm coun- 
ter steps up the counter one digit and the lever steps up 
the cam one notch. As cam leaves the off position, the 
switch blade makes contact in two positions thus actu- 
ating a light and buzzer signal to the operator. Guardian 
Electric, 1627 G. W. Walnut St., Chicago 12. 


TWO-POLE MERCURY RELAY 


Two-pole normally-open or normally-closed mercury 
relay is intended for loads - to 35 amp at 110 volts, 


ac, and 25 amp at 230 volts, ac. Relay dimensions: 
5 x 3 x 2 in. high. Windings range from 12 volts to 


‘ 220 volts a-c and from 12 volts to 120 volts d-c. Suit- 


able for motor loads up to 3 hp at 230 volts ac. Ebert 
Engineering and Manufacturing Co., 185-09 Jamaica 
Ave., Hollis 7, Long Island, N. Y. 


UHF KLYSTRON TUBES 

Ultra- high-frequency _ klystrons 

(2K26 and 2K25) used in micro- 

wave relay equipment for television 

transmission are said to have wide 

uses in industrial research. Princi- 

pal feature of these tubes is their 

ability to produce microwaves which 

permit the use of large amounts of 

energy with smaller and_ lighter 

equipment than is possible at the 

lower frequencies. In reception the 

klystron serves a local oscillator. 

Other commercial applications in- 

clude airport traffic control apparatus, microwave direc- 

tion finding devices, and police radio. Radio Corporation 
of America, Tube Dept., Harrison, N. J. 


BOX CONNECTORS 


Box connectors without usual locknuts (designated 
Squeeve- Lack) 5 are 5 Coianed for connecting metallic o” 


non-metallic sheathed e to outlet boxes or other 
electrical device. They are built of heavy gauge steel 
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source buying of 


MMC Es 
washers and rivets 


to reduce your cost and 
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¢ Thumb Indexred—Easy to Use 
¢ Valuable Technical Information 

*® 200,000 Items 

* 124 Full Pages . 


We will be pleased to receive your 
inquiries for all types of metal fastenings. 


PHONE, WRITE OR WIRE TODAY 


STERLING BOLT CO., 219 W. Jackson Blvd., Chicago 6, Ill. 
Please send me without obligation a copy of your new easy- 
to-use catalogue. (PLEASE PRINT) 


219 W. JACKSON BLVD. 
CHICAGO 6, ILLINOIS I iiccthiticiierteittentittionttnin eieatitiiath ntti diana stations 
PHONE HARRISON 9880 
SALES OFFICES: 
Union Trust Bidg., Cincinnati 2, Ohio « 17 W. Market St., Indianapolis 4, Ind. 
161 W. Wisconsin Ave., Milwaukee 3, Wis. «1228 N. Hadley St., St. Lovis 6, Mo. Ce OE a ee cl 


SEPTEMBER 1948 





ee iiscecnteeetiniteeentitean iti hitgagenincinmpeictettagstialpaaitiiastitbaitiabialies 





DE cicrenctyniiiinniicningegpeipeatnithpslcasetnciinaniinnioasieinietpaibietmai till inant — 





What MICRO SWITCH 


Learned About High Performance 


BERYLLIUM- GOPPER 


... May Solue Your Problem! 


Cut-a-way view of MICRO Basic Switch showing 
BERYLCO 25S one-piece, three-bladed spring. 


For this spring—the patented heart and only re- 
silient member of a basic design—MICRO SWITCH 
found that beryllium-copper alone could deliver the 
required performance. They tell us, “. . . without 
beryllium-copper we should not have been able to 
create a new tool for industry.” Their experience is 
a perfect example of designing to take advantage of 
the specific properties of this alloy: 


High electrical and thermal conductivity. 

Freedom from drift. 

Ability to maintain a high and constant contact pressure. 
Uniformity. of parts over large production runs, reducing 
the number of rejects. 

Uniform spring properties through heat-treating to simplify 
design and reduce costs. 

High strength, a great advantage where space saving is 
essential. 


lf improved performance of your 
product involves such properties, it 
will pay you to investigate beryllium- 
copper more thoroughly. Send for our 
Technisheet No. 2 on BERYLCO 25S 
which is available in 

strip, rod and wire 


forms. 


“7ée BERYLLIUM 
CORPORATION 


Dept. 2E, Reading 5, Pa. 





' 


with cadmium-plated finish. Installation is accomplished 
by hooking bottom tab into knockout, swinging con- 
nector to engage rocking clamp, and then tightening 
screws. It is claimed that connectors will withstand vi- 
brations without loosening. The illustration shows the 
connectors for nonmetallic and metallic sheathed cables 
respectively. Connectors are UL-approved and made for 
a broad range of cable sizes. Buchanan Electrical Prod 
ucts Corp., 1290 Central Ave., Hillside, N. J. 


GENERAL-PURPOSE COUNTER 


Mechanically operated counter (Series 1260) is adapt 
able to standard drives. Counter is made in four types: 


ratchet, rotary ratchet, direct drive, or revolution. The 
recommended maximum counts per minute are 1000, 
1500, 5000 and 2000 respectively. Counter measures 
4¥2 x 1 9/16 x 1% in. wide. Shipping weight is 12 oz. 
Counter contains six figures; height of figures is 0.188 in. 
Shaft available for right or left operation. Lubrication 
is not required. Veeder-Root Inc., Hartford 2, Conn. 


ALUMINIZED STEEL FOR VACUUM TUBES 


Aluminized steel surface is said to possess 85 per cent 
of heat-radiating properties of the perfect black body. 


It is claimed that a more uniform degree of black body 


radiation and a reduction in the gas evolved during 
production and operation is attained. Other features 
indicated are the elimination of carbonizing nickel-plated 
steel parts and possible transfer of carbon to cathode 
during manufacture, and improved welding properties. 
Material is available in 0.005 in. strips in varying widths, 
or as anodes and other fabricated. parts for vacuum tubes. 
Sylvania Electric Products, Inc., Emporium, Pa. 


NONCORROSIVE RESIN-BASE SOLDER 


Noncorrosive and electrically nonconductive core solder 
(trademarked Resin-Five) for all types of electrical and 
electronic soldering has been developed. It is claimed 
to be suitable for soldering zinc, brass, nickel silver, 
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RCA preferred type tubes . . . for today and tomorrow 


RECEIVING TUBES 


MINIATURE TYPES METAL AND OCTAL-GLASS TYPES 
VOLTAGE AMPLIFIERS VOLTAGE AMPLIFIERS 


| es 
DIODE [POWER 
RECTI-— CON- Sharp | Remote - JAMPLI- CON- Shorp | Remote DE- 
FIERS | VERTERS Twin Cutoff | Cutoff T 9 FIERS I} RECTIFIERS | VERTERS Twin Cutoff | Cutoff TECTORS 


TRS 1B3-GT/8016 . 
5U4-G 5V4-G* 
5Y3-GT 

6X4 6BE6 6J6 
6X5-GT 6SA7 6SC7 6857 
6SL7-GT [6SQ7 6H6 
6SN7-GT 
35W4 | 12BE6 12AU 
117Z3 12AX7 
12SA7 12SQ7 


CATHODE-RAY TUBES AND CAMERA TUBES GAS TUBES PHOTOTUBES 


OSCILLOGRAPH 
Directly TYPES | CAMERA VOLTAGE 
Viewed Pi Screen | TYPES | MONOSCOPE||THYRATRONS| IGNITRONS] RECTIFIERS | REGULATORS VACUUM | MULTIPLIER 


OA2§ 
OC3/VR105 
OD3/VR150 


POWER AMPLIFIERS AND OSCILLATORS 


MAXIMUM INPUT POWER VS FREQUENCY 
Values shown are Class C Telegraphy Ratings for Continuous Commercial Service 


150 200 


Pentode 
Beam 
Beam 


Beam 
Beam 
Beam 


Triode 
Beam 
Triode 


Triode 
Triode 
Pentode 


Triode 
Triode 
Beam 

Triode 


Tetrode 
Wiode 
Triode 
Triode 


Tetrode 
Triode 
Triode 


Triode 
Triode 
Triode 


Triode 
Triode 
Triode 
Triode 


(td ofette 

bittisiugs 
bistii 8 
fist 


t High-Transconductance Types. * Included for television damper applications only. 
oTwin Type—Iinput values per tube for push-pull operation. §Miniature Type. 
t ICAS Rating—This type is recommended only for applications of a highly intermittent nature. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HARRISON. AM. J. 





one of 15 
basic Milford 
rivet setting 
machines — 
offering 


]. Consute 


s orn, 
- &F 
| aS 
the Milford Ae 


free engineering service 


3. Select 


exactly the right semi- 
tubular or split ‘ 
rivet or cold- p Sg? 


headed 


nickel plate, copper, and ferrous alloys. The solder is 
not the conventional mixture of rosin with another flux, 
but a resin involving chemical interaction at the anhy- 
dride structure of the rosin itself, converting it from a 
naturally inactive to an active state, preserving the orig- 
inal properties. Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39. 


TEMPERATURE-FREE RECTIFIER TUBE 
Temperature-free grid controlled rectifier tube (Type 
5528-C6L) is said to have stable characteristics over 


Bie SRA ee 

wide ambient temperature ranges. It is intended for use 
on high power servo motor control or inverter applica- 
tions up to 800 cycles. Other pertinent characteristics 
are: 60 sec heating time, 500 peak inverse volts, 6.4 
amp d-c, and 77 peak amp. Electrons, Inc., 127 Sussex 


unlimited 
versatility. 


MILFORD ..:::: 
MACHINE CO 


1000 MERWIN ROAD 1000 WEST RIVER ST. 
MILFORD, CONN. ELYRIA, OHIO 


fastener from 
Milford’s o. Ps | Ave., Newark 4, N. J. 
complete line. aD 


POWDERED METAL PRESS 

Twelve-ton capacity press 

(G-4) is intended for high- 

speed production of powdered 

metal parts. It is claimed to 

be suitable for the produc- 

tion of porous bearings, alnico 

parts, cemented carbides, iron 

cores, thin-walled bushings, 

blind end bearings, flanged 

bearings, hemispherical 

shapes, high-bronze bushings, 

as well as ceramic parts and 

carbon mixtures. The press 

can be operated with a compound or secondary lower 
punch, adjustable for stroke or pressure, by a simple 
cam change. Machine is capable of applying pressures 
up to 12 tons simultaneously from both top and bot- 
tom. The movable core rod, built into machine, is said 
to provide for uniform distribution and full die cavity 
before pressure is applied. This core rod, designed to 
withstand the 12-ton pressure, can be locked in posi- 
tion to serve as a stationary core rod. Press is powered 
with a 3-hp variable speed unit drive, provided with a 
lever-operated clutch and brake. Maximum die fill is 
4 in., maximum diam of part is 2% in. F. J. Stokes 


Machine Co., 5996 Tabor Rd., Philadelphia 20. 


GENERAL-PURPOSE SOLDERING IRON 
Small-tip diameter soldering iron (Model P212) is 
intended for use on production line. Iron is of plug tip 





Sata 
% sels | 


type (% in. dines’) and is claimed t0 reach temperatures 
beyond those of the conventional type. Heater element 
| has been designed to withstand the high temperatures 


bj APA: 
» AKRON 14. OHIO 
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You can simplify your brush inventory by stocking brushes 
with standardized lengths, grades, shunt types, and 
terminals. Here are more ways to simplify your brush 
specifications ... without affecting brush operation: 


Use No. 3 or No. 9 

shunt locations 
with R connections ° 
These locations per- 217 8 «Use No. 2 or No. 8 
mit bringing the “a shunt locations 
shunt out of a slot a with Q connections 


instead of a hole. Less chance of foul- ae Thesé locadiode are die tiet- 


ing pressure fingers. Further simplifi- oes : 
cation is possible if the No. 9 location hess — wa eae ba 
is always made first choice. “ a §seallacion and maintenance. 
Ee agen Further simplification is 
possible if the No. 8 location 


The term ““National’’ is always made first choice. 


is a registered trade-mark of 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 


Tia Eliminate “A” clips 


30 East 42nd Street, New York 17, N.Y. where possible 
Division Sales Offices: On stronger grade brushes, the 
Atlanta, Chicago, Dallas, Kansas City, “A” clip may be eliminated 
New York, Pittsburgh, San Francisco without adversely affecting 
brush life or performance. 


. 


HOW BRUSH STANDARDIZATION PAYS 


1. Permits buying in economical quantities 


2. Fewer small orders—with savings in bookkeep- 
ing, billing, and accounting 


3. Less money and space tied up in brush stocks 
4. Less time needed to handle stock 


Write for free copy of 24-page booklet titled “Standardization of Carbon, 
Graphite and Metal-Graphite Brushes for Motors and Generators.” Address 
your nearest division office of National Carbon Company, Inc., Dept. EM. 
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DOIN’ WHAT DONT COME NATCHERLY / 


If you think that molding nylon comes naturally. 
you've got another guess coming. 


It took us years at Boonton to develop methods 
and learn the tricks. Now we've got it down to the 
point where we use nylon for some of the finest 
plastic molded products you’ve ever seen. 


But there’s a hitch. Suddenly the demand for ny- 
lon plastic molding is slacking off, to put it mildly. 
So we’d like to point out that nylon is a mighty good 
basic raw plastic material because: 


. It's tough and flexible 
. It has high heat resistance 
. It has low specific gravity 


. It has high resistance to most 
industrial chemicals 


5. It’s thermo-plastic 


Of course, we could hit you over the head to make 
the point stronger. But we think it’s already clear 
that Boonton-molded nylon might be the answer for 
your product. 


Plus a very important fact: Boonton’s engineers, 
with 25 years of experience molding plastics, will be 
glad to confer with your engineers before your prod- 
uct reaches the purchasing stage, and advise on 
economical changes. Those engineers of ours can be 
very helpful. 


Write or phone today. THE BOONTON MOLDING CO. 


bo Boonton 6, N. J. ° Boonton 8-2020 


MOLDERS OF MOST PLASTICS BY MOST METHODS 
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developed. Iron has replaceable elements and tips. It is 
rated at 200 watts, 110 or 220 volt, a-c or d-c. Hexacon 
Electric Co., 177 W. Clay Ave., Roselle Park, N. J. 


Laboratory and Engineering 
Equipment 


VACUUM TUBE VOLTMETER 
Multipurpose vacuum tube voltmeter (400C) is 


claimed by manufacturer to be 30 times as sensitive as 
the previous model (400A). Voltmeter may be used 
as a wide-band stabilized amplifier, for increasing gain 


4 


of oscilloscopes, recorders, and measuring devices. The 
maximum gain is 54 db. Other uses are: for hum or 
noise reading; determining transmitter and receiver volt- 
ages, audio, carrier or supersonic voltages, and power gain 
or network response. Features include linear reading 
scale, switch that provides direct reading from —70 
dbm to +52 dbm, and high input impedance. Meter 
is designed to withstand occasional overloads. Overall 
accuracy of + 3 per cent of full scale up to 100 kc is 
claimed. The unit provides readings from 0.1 millivolts 
to 300 volts, throughout a frequency range of 20 cycles 
to 2 megacycles. It is stated that the considerable over- 
lap allows for more readings at mid-scale or maximum 
scale, where accuracy is highest. Linear scale reads di- 
rectly in rms volts or in decibels based on one milliwatt 
into 600 ohms. Voltmeter is operated from 115-volt, 
50/60 cycles, 45 watt power supply. Overall dimensions 
of unit are 8 x 7% x 10 in. deep. Hewlett Packard Co., 
395 Page Mill Rd., Palo Alto, Calif. ; 


COMPACT BATTERY TESTER 


Dry-battery tester is intended for 
testing of radio A and B batteries, 
and hearing ‘aid B batteries. It is 
said to be designed in accordance 
with engineering specifications of 
battery manufacturers. Loading 
resistors. used have an accuracy 
of 1 per cent. Three arcs are 
shown on the 3-in. dial with a top 
scale calibrated from 0 to 100 per 
cent. One arc is for radio A bat- 
teries, one for hearing aid B bat- 
teries, and the third for standard 

B batteries. Each scale is divided and marked in three 
sections—“good”, “weak”, and “bad”. To operate tester 
the rotary switch is set to voltage of battery under test. 
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COIL SIZE REDUCED 75% 
INSULATION WASTE ENDED 


WITH 


says JERRY GREENE 


Vice President 
Goodrich Welding Equipment Co. 


High speed coil winding at Goodrich Welding Equipment Co. 
using Irvington Silicone Varnished Fiberglas Tape. 
T. increase compactness, and obtain a greater 
allowable temperature rise in welding transformers, Goodrich 
Welding Equipment Co. uses Irvington Silicone Varnished Fiber- 
IRVINGTON glas for coil insulation. Results — tape thickness reduced 66%; 
CLASS B INSULATIONS tighter, neater coils reduced 15% in size; allowable temperature 
rise increased from 90° C. to 140° C. 

And waste due to imperfections and breakage of tape, which 
formerly amounted to as much as 20%, has been eliminated. 
“We have no waste with Irvington tape,” says Mr. Greene, “and 
coil winding has been speeded.” 

Irvington Silicone Varnished Fiberglas can do a similar job for 
you. It is Class “H” insulation, with exceptional resistance to heat, 
: moisture, acids and alkalies, recommended for coil and cable 

ood dieleetric : ; 7 ; ; 
gias, for € st, Black wrapping, slot insulation, and phase insulation. 
strength and low 910" and Ask your Irvington representative, or write for further infor- 
and yellow, 007 + - mation and test data. oe 


WwW 
Varnished Fiberglas, Style z . 
wide mesh varnish Fi 


Authorized representatives in: Baltimore; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Los Angeles; Milwaukee; 
New Orleans; New Hortford, N. Y.; New York; Philadelphia; Pittsburgh; Portland, Ore.; St. Louis; San Francisco; Seattle; Hamilton, Ontario, Conada. 
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BENDIX-SCINTILLA 


MUM LAS 
money can build or buy! 


anp THe secret is SCINFLEX® 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex” dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 


The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 


BENDIX 
SCINTILLA 








| The percentage scale shows the condition of battery in 
| percentage of full voltage. Simpson Electric Co., 5216 


W. Kinzie St., Chicago 44. 


LOW-CURRENT POWER SUPPLY 
Light-weight power supply (Model 251) has been 
designed for currents below 10 milliamperes at voltages 
up to 500 volts d-c. Power unit is intended for use in 
d-c meter calibration tests, measurement of high resist- 


ances by the volts-microamperes. method, or in any fixed- 
load low-current application. Unit has output voltage 
continuously variable from 0 (or any greater value) to 
500 volts, either positive or negative with respect to 
ground. It is stated that for line voltage variations from 
95 to 135 volts, output voltage will change less than 
Y2 per cent at any setting. Output voltage is stabilized 
by VR tubes in cascade and variable output is obtained 
from the tap of a 25 watt precision rheostat. For finer 
voltage control varied types of potentiometers are avail- 
able. Input: 95 to 135 volts, 50/60 cycle, 40 va. Over- 
all size of cabinet is 8 x 8 x 14 in. Beta Electronics 
Co., 1762 Third Ave., New York 29. 


CAPACITANCE TEST BRIDGE 
Wide-range test bridge (Type 1611-A) is designed 
to measure capacitances from 1 mmf to 10,000 mf. It 
is intended for measuring all types of capacitors, and 
the dielectric constant and dissipation factors of both 


solid and liquid insulating materials. Facilities are pro- 
vided for the measurement of electrolytic capacitors. The 


’ bridge features a zero-compensating circuit that balances 


out the initial capacitance and dissipation. factor at zero 
setting of the dials. Accuracy maintained over the en- 
tire range is given as + (1 per cent +1 mmf). The 
dissipation factor range is 0 to 60 per cent. Power input 
is 15 watts, 105 to 125 volts (or 210 to 250 volts) 
60 cycles. Overall dimensions are 14% x 16 x 10 in. high. 
General Radio Co., 275 Massachusetts Ave., Cambridge 
39, Mass. 
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Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


1. INDUCTION MOTORS 


Six-page bulletin (No. 5033F) describes 
single and polyphase induction motors 
ranging from 1/6 to 30 hp, including 
also the explosion proof, totally enclosed 
fan-cooled, and explosion-proof non-ven- 
tiated construction. The Brown-Brock- 
meyer Co. 


2. CEMENTED CARBIDE PARTS 


Illustrated 68-page catalog (No. 48) 
on cemented carbide parts contains a 
nine-page section on special applications 
of carbides for wear-resistant component 
parts. Kennametal Inc. 


3. NEOPRENE ELECTRICAL 
CONNECTORS 
Eight-page bulletin (MC108) _ illus- 
trates and describes molded neoprene rub- 
ber electrical connectors. Tabular in- 
formation on wire size and number of 
conductors. Mines Equipment Co, 


4. FASTENINGS AND 
ACCESSORIES 


Illustrated 32-page catalog covers a 
wide range of nonferrous and stainless 
steel fastenings. Sizes, finishes, and essen- 
tial dimensions are listed. The H. M. 
Harper Co. 


5. SNAP-ACTION SWITCHES 


Twenty-page catalog lists the complete 
line of phenolic-enclosed and open blade 
switches, giving sizes and operating 
characteristics. Switches for coin-oper- 
ated machines are also described. The 
Acro Electric Co. 


6. DIE CASTINGS 


Illustrated 182-page book, “Designing 
for Alcoa Die Castings,” contains inter- 
esting information on die-casting dies, 
alloys, and design. Machining, finishing, 
and inspection and testing of alloys are 
also described. Aluminum Company of 
America. 


7, PHENOLIC MOLDING 
COMPOUNDS 


Sixteen-page bulletin gives data on 
manufacture, use, and molding methods 
concerning phenolic compounds, Two- 
page chart outlines physical and chemical 
properties of a representative group of 
materials and indicates applications for 
which they are suited. Design suggestions 
and finishing procedures are also covered. 
Durez Plastics & Chemicals, Inc. 


8. VARIABLE SPEED MOTOR 
Illustrated 16-page bulletin describes 
the operation and application of an un- 


LITERATU RE ... Yours for the Asking 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 





conventional variable speed motor which 
is equipped with control handle to give 
infinite selection of speeds. Phantom 
view shows design features of motor. U.S. 
Electrical Motors, Inc. 


9. PERMANENT MAGNETS 
Eight-page bulletin (No. CDM-12) 
describes permanent-magnet assemblies 
and other metallurgical products. En- 
gineering data in tabular form on alnico, 
cunife, cunico, vectolite, and silmanal 
have been included. General Electric 
Co., Chemical Dept. 


10. PLASTICS 


Fifteen-page illustrated bulletin (No. 
CDP-578) gives technical data on 
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molded and laminated plastics. Design 
considerations are discussed and custom 
molding and fabricating facilities. Gen- 
eral Electric Co., Chemical Dept. 


11. SCREW THREAD INSERTS 


Illustrated 12-page bulletin (No. 248) 
contains design data, tables and applica- 
tion of thread inserts used in product de- 
sign. Heli-Coil Corp. 


12. MERCURY CLUTCH 


Sixteen-page illustrated bulletin (No. 
173) describes the design and application 
of the mercury clutch. Three-page chart 
gives pulley and motor data for various 
speeds and horsepowers. Automatic Steel 
Products, Inc., Mercury Clutch Div. 
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13. SMALL PARTS COMPRESSING 


MACHINES 


Fifty-page bulletin (48-T) on compres- 
sion machines devotes several pages on 
machine component parts made from 
plastics and powder metal products. II- 
lustrations amply indicate the various 
sizes and shapes available. F. J. Stokes 


Machine Co. 


14. A-C SOLENOID 
CONTACTORS 


Four-page bulletin (No. 4452, No. 
4453) describes the size 2 and 3 a-c sole- 
noid contactors, rated 50 and 100 amp 
respectively. Applications and dimensions 
of contactors are included. Ward Leonard 


Electric Co. 


15. DOOR INTERLOCK SWITCH 
Essential technical data on interlock 
door switches (1ACi, 1AC2) are con- 
tained in loose-leaf sheet No. 45. Appli- 
cations and overall dimensions of switch 
are listed. Micro Switch, A Div. of First 


Industrial Corp. 


16. PACKAGING FOR SHIPMENT 


Importance of properly engineered 
wirebound shipping containers is well 
illustrated in a 24-page booklet, pre- 
viously available in limited quantity. 
Wirebound Box Manufacturers Associa- 


tion. 
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17. MOTOR SELECTION GUIDE 


Selection of motors for specific applica- 
tion is facilitated by 12-page bulletin, 
tited “Handy Guide for Quick Selection 
of Electric Motors,” (51B6052J). Data 
on squirrel cage, synchronous, wound ro- 
tor, direct-current, and multi-speed induc- 
tion motors as well as gearmotors and 
motor controls are listed in tabular 
form. Allis-Chalmers Mfg. Co. 


18. SUBFRACTIONAL-HP 
MOTORS 


Loose-leaf folder on unidirectional and 
reversible geared head subfractional-hp 
motors contains technical data, overall 
dimensions, and applications. Barber- 
Colman Co. 


19. RENEWABLE FUSES 


Renewable fuses and a comprehensive 
line of related products are described in 
a series of illustrated bulletins available 
in a_ loose-leaf folder. Included are 
catalog data on motor overload switches. 
The Chase-Shawmut Co. 


20. POLYSTYRENE PARTS 

Eight-page booklet (No. 52) describes 
the machining and finishing of polysty- 
rene parts from either bar or sheet stock 
where molding methods may be uneco- 
nomical. Monsanto Chemical Co., Plas- 
tics Div. 
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21. STAINLESS STEEL 


Illustrated 32-page booklet (D-3) de- 
cribes application of stainless steel wire, 
rod, and strip. Eight pages of tabular 
information gives properties of important 
alloys. Alloy Metal Wire Co., Inc. 


22. INDUCTION MOTORS 


Twenty-four page illustrated bulletin 
(05B6132A) describes squirrel cage 
wound rotor, bracket bearing and pedestal 
bearing induction type motors above 200 
hp. Allis-Chalmers Mfg. Co. 


23. PRECISION CASTING 
Illustrated 16-page booklet contains ex- 
amples of parts produced by precision 
casting of high temperature alloys, Mico- 
cast Div., Austenal Laboratories, Inc. 


24. ELECTRONIC CONTROLS 


Four-page bulletin provides application 
data, ratings, and photographs covering 
electronic interval timers, switches, re- 
lays, sequence interval timers, photocell 
amplifiers and accessory equipment, Elec- 
tonic Controls, Inc. 


25. VINYL PLASTICS 


Available forms of vinyl resins and 
compounds are described in an illustrated 
37-page reference book, titled “Vinylite 
Resins and Plastics.” Property data are 
given in detail, with liberal use of color 
illustrations to indicate applications in 
all fields. Bakelite Corp. 


26. LUBRICATING DEVICES 


A range of oiling devices for built-in 
product applications is described in a 
set of technical data bulletins made 
available in a bound folder. Installation 
drawings are used profusely to indicate 
applications. Trico Fuse Mfg. Co. 


27. SYNTHETIC ELASTIC 
COMPOSITIONS 


Physical and chemical properties of 
sheet stocks and coated fabrics made with 
synthetic elastomers. (Fairprene), suit- 
able for small components, are contained 
in a 12-page illustrated bulletin. Tabular 
information is also given for synthetic 
rubber-base adhesives. E. I, du Pont de 
Nemours and Co. 


28. SPOT-WELDING ALUMINUM 
ALLOYS 


Illustrated 36-page bulletin covers im- 
portant phases of the spot-welding of 
aluminum alloys, including surface prep- 
aration, equipment, and testing of welds. 
P. R. Mallory & Co., Inc. 


29. THERMAL FUSES 


Thermal fuse holder (482-ST) contains 
chart on fuse selection for proper motor 
protection. Table of sizes on both knife- 
blade and ferrule types is included. Jef- 
ferson Electric Co. 


30. VIBRATION CONTROL 


Vibration control problems and special 
vibration mounts are described in well- 
illustrated eight-page bulletin. Robinson 
Aviation, Inc. 





J \Esicn for plastic production to save 
i ) on material and machining. Design 
for automatic molding to reduce operat- 
ing-time to the vanishing point. 


Ask Stokes’ engineers to help you at 
every point of planning; they have 20 
years experience in plastic molding. 

Expect long life, low cost, high pro- 
duction from Stokes Plastic Molding 
Machines, for this is the record of thou- 
sands of them throughout the world. 


Especially, look to Stokes’ engineers 
for .authoritative recommendations on 
procedure, and on the type of equip- 
ment to be used. Stokes makes every 
type of Compression Molding Machine. 


In addition to complete press service 
Stokes will supply product cost studies, 
and make or advise on mold design. 
Stokes breaks in new molds for auto- 
matic presses and sets machines for pro- 
duction . . . sends demonstrators to your 
plant to help train men for most profit- 
able operation of Stokes Presses. 


Stokes makes Semi-Automatic Plastic 
Molding Presses, Preforming Presses, 
Plunger Presses, Powder Metal and 
Ceramic Presses, Vacuum Pumps and 
Gages, High Vacuum Processing Equip- 


ment, Special Machines. - 

———— 
F. J. Stokes Machine Company, fay 
5996 Tabor Road, Phila. 20, Pa. “ J 
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STEEL 


Every Kind 


Quick Delivery 


PRINCIPAL PRODUCTS: 
BAR S—carbon & alloy, hot 
rolled & cold finished 


STRUCTUR ALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Piate 


SHEETS—hot & cold rolled, 
many types & coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, San Francisco 


TUBING—seomless & welded, 
boiler tubes 


STAINLESS—Allegheny sheets, 
bors, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


ooo anor renee gape es 


SEND BLUEPRINTS. AND 


SPECIFICATIONS + NO OBLIGATION! 


_ When you use these tough, light- curately and uniformly produced 


to specification in any quantity. ’ 
Selection of grades by Rotat 


Baer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification, 
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Electrical Timing Devices 
Selection Based on Performance Factors 
(Continued from page 119) 


whose coil resistances are relatively high, it is practicable 
.to accomplish any of the following purposes: 
1. Delayed pick- up of a relay after closure of the con- 
trol switch. 
2. Delayed drop-out of a relay after opening of the 
control switch. 
Accelerated pick-up of a relay after closure of the 
control switch. 
Having reviewed the design and operating character 
istics of available types of timers and time-delay devices 
e shall now attempt to relate the selection of the 
seciiiagt type in terms of the particular timing problem 
or conditions faced Ky the designer. To aid in the com- 
plete analysis of the problem, a check list of ten ques 
tions is presented and the related factors discussed. 
1. What is the nature and relative stability of the elec- 
trical power source? 
Alternating current obviously has an inherent timing 
element. In most power stations, generator speeds are 
accurately controlled to within a small fraction of a 


Struthers-Dunn, Inc. 


Inertia type time-delay relay employing a flywheel, 
principally used for direct current applications. 


cycle, and in order that electric clocks keep perfect time, 
errors in frequency are averaved out over a period of 
minutes by running the generators slightly faster or 
slower than normal speed. 

Small synchronous motors similar to the types used 
in electric clocks are used in the so-called synchronous 
motor-driven timing devices. Many ather types of timing 
devices are designed for use on alternating current 
simply because it is more generally available than direct 
current. 

Although d-c motor-driven timing devices are manu- 
factured, they are at present more expensive and less 
satisfactory than the a-c types due to the necessity for 
accurate governing of the motor speeds. They are more 
susceptible to voltage variations and temperature changes 
and the motors are considerably larger in size. It is often 
found more economical and otherwise more satisfactory 
'to use an a-c timer with some type of inverter which 
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Kanger 


ates one of 18 separate 
as you select the range. 


Ranges 


20,000 Ohms per Volt D.C., 1,000 Ohms per 
Volt A.C. 


Volts, A.C.: 2.5, 10, 50, 250, 1000, 5000 
Volts, D.C.: 2.5, 10, 50, 300, 1000, 5000 
Milliamperes, D.C.: 10, 100, 500 
Microamperes, D.C.: 100 

Amperes, D.C.: 10 

Output: 2.5, 10, 50, 250, 1000 


Ohms: 0-2000 (12 ohms center), 0-200,000 (1200 
ohms center), 0-20 megohms (120,000 ohms 
center). 


Size: 1234” x 10V¥e" x 53%” 
Weight: 8 Ibs. 9 oz. 


Price, complete with test leads and 28-Page 
Operator’s Manual 


High voltage probe (25,000 volts) 
for TV,. radar, x-ray and other high 
voltage tests, also available. 


Ask your Jobber, or write for 
=amcomplete descriptive literature 


a 


INSTRUMENTS THAT STAY ACCURATE 


AS 
A separate scale 
for every range— 
oleh relal-bila-1 iba 


Large 5'2°’ meter, 
with 18 separate, 
al bie a1 rt 
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HIGH HEAT 


Y-2 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica in- 
sulating material built-up from mica splittings. and approxi- 
mating raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Test samples and pamphlet on request. 

Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 
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TOUGH JOBS 
ROUGH JOBS 


DURAKOOL steel clad mercury switches are look- 
ing for tough assignments. New design and im- 
proved method of charging with hydrogen gas 
under pressure enables these durable switches to 
do work heretofore thought impossible. Non-break- 
able, non-explosive, non-corrosive, millions of con- 


tacts. Write for technical data and specifications. 


THEY KEEP COOL UNDER PRESSURE 


eq ah (fi) 


MERCURY SWITCHES 


DURAKOOL, INC. ¢ ELKHART, INDIANA 
Canadian Representative 
Controlite Eng. & Soles, Ltd. Toronto S$, Onteric 















will change the current from direct to alternating. 

Thermal, pneumatic, and flux-decay types are avail 
able for use on direct current, but the load contact 
will handle much less direct current at voltages abov: 
30 unless special provisions are made. 

Mechanically wound timing devices which operat: 
electric switches may of course be used on either direc 
or alternating current but the same limitations arise a 
mentioned above in regard to handling of the d-c loa 
currents by the switches. 

Good regulation of voltage or frequency is important 
to accuracy in some types of timing devices but rela 
tively unimportant in others. For good accuracy, fre 
quency regulation is important to a synchronous moto! 
driven timer, while, within reasonable limits, voltage 
regulation is not important. In electronic, thermal, pneu 
matic, spring driven and inertia types, frequency regula 
tion is relatively unimportant, but voltage variations 
may affect electronic types considerably. 


2. How is the time period to be initiated? 


Momentary closure of external control contacts such 
aS in a momentary push button can start the timing 
cycle, or the control contacts can be of the maintained 
type waich will remain closed for a period longer than 
the timed period. Many timers have auxiliary contacts 
which close when the time period starts. These are 
used as “lock-up” contacts to provide for initiation by a 
momentary closure of the control contacts. A_ timer 
which is arranged for starting by momentary contacts 
may be dam: ged if a maintained switch is used, as the 
motor may be stalled by the gear train when it times 
out and gears may be stripped. Some types of timers may 
be started by the opening of the control switch. (See 
chart for these types). 


3. How many independent load circuits are to be timed 
and what is the switch sequence of each? 

Whether only one or several circuits are to be con 
trolled, it is necessary that the sequence of the load 
switch or switches be known, and the following check 
list should prove helpful in this determination: 

(a) Position of load switch in initial or reset condition. 

Cb) Position of load switch during timing. 

c) Position of load switch at end of time period. 

If more than one load contact is used, the above check 
list must be followed for each contact, and the timing 
of each load in relation to the others or to the totay cycle 
must be specified. Many. timers have double- throw 
load contacts for greater flexibility of arrangements. 


4. What is expected of the timer after completion of the 
time period? 

A timing device is said to have timed out when its 
time period expires. Should the timer reset to its orig 
inal or zero position automatically when it times out? 
Or should it instantly start a new cycle? Or should it 
remain in the timed-out condition until reset to zero 
by switch action or by opening or closing of the external 
control contacts? All of these arrangements are possible 
in some timers while others are limited. In some types 
the sequence required under this condition must be 
specihe’ when ordering, 

If a new cycle is to be started immediately upon com 
pletion of the first cycle, a repeat-cycle type should be 
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Same general design in larger than 
NEMA FRAME SIZES TO 500 HP. 
(500 hp. illustrated) 







(Largest) 
NEMA FRAME No. 505 


— 


& {—_ 

















(Smallest) 
NEMA FRAME No. 203 


ARLY in 1947 Burke introduced its new Series 

‘“*D’’ drip-proof design for open type motors. 
These are available in NEMA Standard Frames 
203 thru 505. This range is shown above in the 
two smaller motors. Now Burke extends this 
streamlined design with its generous propor- 
tions, in frames larger than NEMA Standard— 
up to 500 hp. for all standard speeds to 3600 
r. p.m. Consult with Burke for data on these f 
high grade uniformly designed induction motors Burke 125 to Drip’ Proof, Type NAD, Induction 


in sizes from 1/4 to 500 hp. Motor, driving a DeLaval 9750 g. p. m. Centrifugal 
Pump. Frame 681, 720 r. p. m., 2300 Volts, 3 Phase, 
60 Cycle, Sleeve Bearings. 


Burke ELECTRIC COMPANY 3°29 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 
MOTORS MOTORS to); HP MOTORS MOTORS to 1500 HP BLOCKS to 1500 HP to 1000 Kw. M-G SETS— 


1/S0th te 144 HP 1 te 1500 HP GEN. to 1000 Kw. 10 TYPES GEN. to 1000 Kw, 7 STD. SIZES 


fs &@ @ & 
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CRAMER TIMERS - -- 
CONTROL DRYING OPERATION 
IN NEW BLUEPRINT MACHINE 


Exposure, development, fixing, washing and drying are 
completed in one operation by the new Revolute M4 Blue- 
printing Machine. A development of the Paragon-Revolute 
Corp., the machine produces uniformly clean, clear blue- 
prints, whiteprints, vandykes, blueline prints ... at high 
speed ... without static, slippage or smudged tracings. 


Cramer 
Running Time 
Meter 


Another product where precision control is essential, the 
Revolute M4 is equipped with a Cramer Percentage Timer 
for close control of the important drying operation. Turning 
on the heat for the proper interval out of each minute, the 
Timer eliminates under-drying or over-drying. One simple 
setting of the Percentage Timer compensates for the oper- 
ating speed, weight of paper, and atmospheric conditions 
...assures perfectly dried prints. A Cramer Running Time 
Meter records operating time of a mercury vapor quartz 
lamp used in the printing cycle. 

As specialists in the field, Cramer has developed a wide 
range of time and control devices for a great variety of 
commercial and industrial duties. 


IF THE PERFORMANCE OF YOUR PRODUCT 
DEPENDS ON PRECISION TIMING, CONSULT. . . 


+ 





used, as it will be found less expensive than attempting 
to adopt a reset type or two reset types to the applica- 
tion. A repeat-cycle may also be used to advantage when 
a single process is to be controlled for a fixed time 
period, or where there are several devices to be con- 
trolled in a fixed sequence and for fixed time periods. 


5. What range of settings is required? 
The length of time period required and, if an adjust- 
able timing device is needed, the range of timing periods 


Struthers-Dunn, Inc. 


Inertia type time-delay relay using a weighted armature 
that swings through a comparatively wide angle. Delay 
is up to 0.12 sec. 


will somewhat determine the type of timer to be selected. 
For extremely short periods, in the order of a few 
seconds or less, electronic, pneumatic, inertia, capacitor, 
and flux-decay types are satisfactory. Synchronous motor- 
driven timers are available with time periods of a few 
cycles of alternating current but the motor must be 
running before the time period is started. For periods 
of several minutes to 1 week, motor-driven timers are 


probably the only practical types available. 


6. What setting accuracy and repeat accuracy are re- 
quired? 


Many timers for which a premium is paid for accuracy 
of setting and for repeat accuracy are sold when such 
accuracy is not necessary and less expensive units would 
be satisfactory. The synchronous motor-driven types are 
probably the most accurate of setting and since their 
time periods are determined by the number of revolu- 
tions of a synchronous motor, repeat accuracy is assured. 
However, there are many less expensive types (see 
chart) for applications where real accuracy is not needed. 


7. What method of setting and what degree of setting 
accuracy are required? 

If the timer period is fixed, that is, if the designer 
knows in advance what his timing period should be, 
and if he has no desire to change it in the field, the 
timing device may be supplied by the manufacturer with 
the fixed setting required. If there is a tendency for the 
setting to drift with use or with aging of the unit, and 
if accuracy is required, a simple adjustment such as 
might be made with screw driver should be included. 
Thermal types and some dashpot types are examples of 
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SEYMOUR 


NICKEL SILVER 





Rod sizes from Ve” to 2” diameter, in 10%, 
12%, 15% and 18% Seymour Leaded Nickel 
Silver, are now in stock to meet your imme- 
diate production requirements. For improved 
deliveries on larger quantities, we have broken 
down various bars at ready-to-finish sizes. 
This means substantial shipments can be on 
their way to you within two or three weeks. 


Seymour Leaded Nickel Silver Rod has excel- 
lent machinability, resistance to corrosion, a 
high tensile strength and an attractive silvery 
white color. It is preferred for screw machine 
products used in optical goods, jewelry, dental 
appliances, fishing tackle, and thousands of 
other applications. For complete specifica- 
tions, properties and uses, write for your com- 
plimentary copy of our new catalog on 
Seymour Nickel Silver, 


THE SEYMOUR MANUFACTURING COMPANY 


SEYMOUR, CONNECTICUT 
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The Shoemaker’s Son 
May Go Barefoot 


But when a motor manufacturer has electrical 
equipment that fails frequently because of 
high operating temperatures, he uses DC 
Silicone Insulation. Take an absorption type 
dynamometer, for example. 


PHOTO COURTESY HOWELL ELECTRIC MOTOR COMPANY 


Using a 75 h.p. frame and stator, Howell 
engineers designed and built this absorption 
type dynamometer to determine torque in 
electric motors. They chose this type of dyna- 
mometer because motors are easily hooked up 
and readings are quickly made. The idea was 
good but Class ‘B’ insulation wasn't good enough. 


Average life of the windings was limited to 2 
to 3 months and only motors of 75 h.p. or less 
could be tested without burning out the windings. 
To this practical problem the Howell engineers 
found the practical answer. After several 
failures they rewound the dynamometer with 
our Silicone (Class ‘H’) Insulation. 


Results were even better than they hoped. 
The silicone insulated dynamometer has been 
in service now for 18 months—over 6 times 
the average life of Class ‘B’ windings—and the 
insulation is still in excellent condition. Further- 
more, the dynamometer is being used to test 
motors ranging up to 150 h.p.—twice the 
previous capacity. 


That's just another one of the many field reports 
that confirm the findings of our Motor Test 
Laboratory—DC Silicone Insulation has at least 
10 times the life and 10 times the wet insulation 
resistance of Class ‘B’ under similar operating 
conditions. If you want more evidence of the 
superiority of Silicone Insulation write for 
leaflet G 4-L. 


DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 


Atlanta « Chicago « Cleveland -« Dallas 
New York «¢ Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 
in England: Albright and Wilson, Lid., London 


GREASES 


High Temperature 
Low Temperature 
Valve Lubricants 
Stopcock 

High Vacuum 


COMPOUNDS 
Ignition Sealing 
Antifoam A 


RESINS 


Electrical insulating 
Laminating 
Protective Coatings 


SHLASTIC* 
Molding 
Extruding 


Coating 
Laminating 








timers that are not readily supplied with simple adjust 
ing dials or other types of adjustments. 

If the user requires a different time setting for each 
cycle and wishes to make the setting by dial, a me 
chanical type in which the driving spring is wound by 
moving the adjusting knob or lever to the desired setting 
would be the most economical. A similar type of hand 
set timer but with synchronous motor drive is being pro 


Westinghouse Electric Cor; 


Single-pole flux decay type time limit relay with induc- 
tive copper tube over the magnet core. Principal use 
is as an accelerating relay for d-c motors. 


duced by many timer manufacturers. These types are, 
however, slightly more expensive in general than th« 
mechanical spring-driven units. 

If an adjustable dial is required, but the same setting 
is to remain for many operations, a reset timer should 
should be used. The ‘only such unit on which the dial 
is accurately calibrated is again the synchronous motor 
driven type. An electronic timer may be calibrated i 
time periods, but real setting accuracy cannot be ex 
pected. The pneumatic type having a screw driver or 
dial adjustment must be set by trial, using a stop watch 
or other timing device for comparison, but once set it 
will repeat with reasonable accuracy and has only a 
slight tendency to drift. 


8. Is power failure protection required? 


In a synchronous motor-driven cam-type repeating 
cycle timer, the cam simply stops turning when power 
fails, and when power is restored, the cycle resumes 
from the same position. 

The usual reset type, whether it be synchronous mo 
tor-drive, electronic, or pneumatic will reset to zero when 
power fails unless special provision is made to prevent 
it. A motor-driven type may be so arranged, with its 
clutch action reversed so that the gear train will not 
reset to zero when power fails, and will resume its cycle 
when power is restored. This arrangement is important 
in some applications, and is not possible with most other 
types of reset time-delay devices. 


9. Is timing required after control contacts open, or 
after power fails? 
Some applications require that time be started after 
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Radio stations can take no chances on “outages” —time off 
the air is costly. For split-second timing, efficiency, and 
continuity, all vital operating information must be readily 
available to the control engineer at a glance. 

For these reasons, instruments of unfailing performance | 
and quick readability are a must. The Westinghouse | 
instruments at KMOX solved these problems. They also | 
provide co-ordinated styling and smart appearance. | 


What are YOUR electrical measuring problems? 


Would they include—reliable performance... styling... 
= is size... readability or different types of service ... port- 
fr ts y a I able ... switchboard ... panel... recording? 


The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 


ar problems. Every Westinghouse instrument is backed up by 
ay | ] y more than 60 years of skill, “know-how”, and experience 


in every field of industry. J-40362 | 
LM 


Westinghouse Instruments Also Provide You With iy 





e Dials that stay white under ®@ Springs that remain con- 
all conditions. stant for life 

@ Magnets that stay perma- @ Quick delivery of more 
nent different ratings and types 

@ Pivots with high shock capac- Complete Nationwide Serv- | 
ity and low friction ice 





: : is . ‘ 
Westinghouse instrument spegialists are available in the field for 
consultation on your wee Wes problems. Call your nearest 


SIT <5 





Westinghouse office, or write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Ba. 

Send for Booklet B-2209-A, Cgmmunication Instrument Booklet 
B-3283, or Switchboard Instrumgnt Booklet B-3363. 






New 50,000-watt transmitter at station 
KMOX, St. Louis. This station is one of 
the important links in the Nation’s vital 
educational, news, and entertainment 
industry. 
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SLOW SPEED DRIVES 


For Driving Machines of 1/20 to 
7 1/2 H.P. at .08 to 450 R.P.M. 


= | 


JANETTE BUILD THEIR 
OWN MOTORS, which are 
designed to meet the special 
requirements needed for driv- 
ing motorized speedreducers. 


i 


se 


Because of the variety of re- 
ducer models and types of 
motors built by JANETTE, 
they can be easily adapted 
to a majority of commercial 
applications. 


Janetle Manulaciuring Co 


556 W 


Either MOTORIZED or 
MOTORLESS speed re- 
ducers in standard and special 
models are available. 


FLANGE or FOOT bases 
are furnished. The design per- 
mits the machines to be as- 
sembled for a great many 
mounting positions, 


ii salient 
( 


t 
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the control contacts are open. Assuming that power is 
still available to operate the timer and auxiliary equip- 
ment, this again is accomplished by reversing the clutch 
action in a motor-driven timer. (Clutch is engaged when 
its solenoid is de-energized, and disengaged when en- 
ergized). In other types the sequence may be accom- 
plished by using an auxiliary normally closed relay so 
that when the control switch opens, the relay contacts 
close to start the timing cycle. 

Very few timing devices provide timing after power 
fails. The pneumatic type is available to provide this 
sequence, and modifications of thermal timers should be 
possible so that cooling of the element would provide the 
delay. Capacitor delay relays and flux-decay types should 
also be capable of giving such a sequence, but with 
relatively short timing periods possible. 


10. What life expectancy from the standpoint of 
tions without maintenance is required? 


O} era- 


The life in operations of a timing device is mostly 
dependent upon the number of moving parts and the 
extent to which these are exposed to impact and wear. 
Most motor-driven reset timers contain gear trains and 
other parts which must withstand impact, especially in 
resetting to zero. The flywheel retard relay consists of 
a solenoid which operates a rack and pinion device, 
which in turn rotates a small but relatively heavy fly- 
wheel. The inertia of the flywheel provides time delay 
of a fraction of a second, but the flywheel is stopped 
abruptly both at the end of the time period and in re- 
setting. It would be unreasonable to expect a million 
operations of either of these types without considerable 
maintenaice. Other devices with fewer moving parts 
should outlast such units, and failures may be mostly 
attributed to the use by the manufacturers of inferior 
components in an attempt to reduce costs. 

In some applications, long mechanical life in opera- 
tions is not required. In a great many cases, the timer 
is operated only under some unusual condition, but the 
clutch solenoid or relay coils contained in the timer may 
be continuously energized for 24 hours a day. In such 
cases, coil life is more important than mechanical life 
(see chart for life expectancy figures). 


References 
“See Westinghouse Electric Corp. Instruction Leaflets 15-827- 
2-AQ, 15-827-3-AQZ, and 15-827-7-AZ for complete information. 
“Some New Uses of Capacitors in Control Circuits,” by 
F. H. Winter, General Electric Review, November, 1939. 
*“Relay Engineering,” by C. A. Packard, Struthers-Dunn, Inc. 


*¢ One Shot Lubrication for 
Applying Oil to Motor Bearings 


In placing oil in bearings of small motors on an as- 
sembly line, the common method has been to manually 
measure the required amount with a small dipper of 
the proper capacity for a single bearing. In transferring 
oil from the dipper to the oit cavity, the operator was 
unable to prevent small amounts from spilling outside of 
the oil well. This in turn required additional cleaning 
up to insure proper sealing with an end cap applied 
over the cavity. In addition, it was not desirable to have 
an open container of oil on the bench where it might 
become contaminated with particles of dirt or other 
foreign matter. Frequency of operation made it difficult 
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TO CUT THE MAJOR COSTS OF FASTENING 


The major costs are time and la- 
bor. A minor cost is initial price. 


When you give a man a fastener 
he can handle with confidence and 
ease . . . because the dimensions 
are accurate and uniform, the 
threads sharp and clean, the heads 
strong ... you are saving money. 
Far more money than you could 
save through a lower price. 


Each time your worker picks up 
an RB&W bolt, nut, screw or 
rivet .. . you benefit, cost-wise, 
from RB&W’s know-how, acquired 
through 103 years of pioneering 
... and from the tremendous in- 
vestments RB&W has made in 
modern plants, modern machinery, 
modern quality control practices. 





WORKERS LIKE dependable fasteners 
headed, threaded and finished to 
RB&W's quality standards which in- 
sure accurate, uniform dimensions: 
cleon, smooth surfaces. 


TRUE FASTENER ECONOMY 
IS THE LOWEST TOTAL OF ALL 


FASTENING COSTS 


RUSSELL, BURDSALL & WARD 
BOLT AND NUT COMPANY 





ASSEMBLY SPEED depends on fast- 
ener accuracy, obtainable only by 
controlling raw material. RB&W 
draws its own wire, using tungsten 
carbide dies for closest tolerances. 





QUALITY CONTROL, with RB&W, is 
built cround proper preparation of 
materials and equipment. Our con- 
stant check, plus conscientious in- 
spection, reduces your inspection. 





Plants at: Port Chester, N. Y., Coraopolis, Pa. 
Rock Falls, Ill., Los Angeles, Calif. Additiona 
sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Oakland, Portland, Seattle. Distrib- 
utors from coast to coast, 


103 Years Making Sheng the Things That Make America Phong 
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for the operator to maintain “good housekeeping condi 


SDB MSC Mr Oem oso 


Prompted by a need for eliminating sealing difficulties, 

F. C. Zimmer of the General Electric Works Laboratory, 

if 4 A N Ms) 3 0 4 a 7 e Ms) Fort Wayne, Indiana investigated laboratory glassware 
‘ in the nature of dispensing funnels or bottles, but this 

d 4 equipment was found to be too slow for the job. From 


rhs OSS at Sc 


Motor driven pipetting machine feeds an accurately 
measured quantity of oil into each motor bearing with 
substantial savings in time and oil. 


this thinking, however, a positive means of pipetting was 
seen to be a desirable solution. Further investigation 
brought to light an automatic motor-driven pipetting 
machine developel for use in medical or biological labo 
ratories for accurately dispensing small quantities of solu 
tion into test tubes or vials. 

INDUSTRIAL One of these units was purchased and easily adapted 

TRANSFORMER to this job by using as a delivery tube the proper length 


0.1 to 1SKVA with of oil resistant cubber tubing and installing a foot-oper 
ad 


aie the device consists of a motor driven, graduated cam 
vee 4c which in turn is attached to a graduated glass syringe. 
: On the suction stroke a anaimeeil amount of oil is 
drawn into the syringe from an oil supply. Next an 
automatic valve closes and on the pressure stroke, the 
oil is forced out through the dispensing tube fitted with 
a “no drip” nozzle. With the amount of oil used, this 
operation can be performed at a rate of 10 to 15 times 

per minute. 


ated switch. As shown in the accompanying illustration 


Thus, a laboratory instrument, properly protected, has 
been successfully pl: aced in a production line to a definite 
advantage. The operation can be performed in far less 
time ona with no spillage, and it has been found pos 
sible to reduce the measured amount of oil from 14 to 
12 cc. Additional improvements resulting are the elim 


ination of difficulties in sealing the end cap over the oil 


cavity and contamination of the oil supply. 
Ne | | | | | | 1D) Sherwin-Williams Co., Cleveland, has reinstated its complete 
line of Kem Lustral industrial enamels for product finishing 


WINDING LABORATORIES [RRsat iste armmeruiene eehmmntmetrute 


Department. the 


ee \8:14-17-1.18 ae TRENTON 3.N.J company since 1943, he was previously on the staff of Charles 


E. Wilson, president of G-E. Mr. Smiddy will make his 
headquarters in Pittsfield, Mass. 
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Schenectady, New York 


PEAS IN A POD 


Peas in a pod may vary... but not 
the quality of performance of any 
Schenectady Varnish! Careful, con- 
stant production control at every 
step of manufacture gives you abso- 
lute assurance that every drop of 
every order will be identical .. . no 
matter how large or how small the 
quantity may be. Another guarantee 
of uniform quality is the fact that the 
resins used in the preparation of 
Schenectady Varnish are made right 
in the same plant... under the same 
production controls! For the details 
of just one of our outstanding var- 
nishes see the box at the left. Write 
for catalog to Schenectady Varnish 
Company, 100 Congress Street, Sche- 
nectady 1, New York. 


ST 









DIE CUT PARTS 


OUR SPECIALTY: 
Stamping, Forming, Piercing, 
Extruding, Stenciling or Tapping 
small irregular shaped Parts 
(80-Ton Blanking Cap). 


BIG VALUE o smau cost 
For detailed infor- STAMPING 


mation, 2 

literature. For firm YY 
quotations and de- COMPBAW 
livery commitments, 


3292 East 80th Street Cleveland 4, Ohio 





SAVE CONDUIT, 
COPPER AND LINE 
LOSSES, ACHIEVE 
CLEAN-LOOKING 
INSTALLATIONS 


with CHICAGO 


TRANSFORMERS 


Eliminate unnecessary 
runs of 115-volt wiring to 
machine tools, welders, 
and other production 
equipment. Install these 
versatile transformers on 
the same 220 or 440-volt 
power line used for ma- 
chine operation, and sup- 
ply lighting and other 115- 
volt requirements up to 
250 VA (continuous duty) 
with economy. 


@ Simple, convenient to mount—will fit on any FD or FS-type 
conduit box 


@ Secondaries fused for overload protection. 


a - h quality core and coil construction for long and depend- 
ble operating life. 
cS Dareble cadmium plated finish on shields and cover. 


Write for prices and further details. 


3501 ADDISON STREET © CHICAGO 18, ILLINOIS 





Flexible Cords 


(Continued from page 81) 


plastic outer jacket which gives added protection to the 
conductors, minimum insulation thickness is 1/32 in. 

Temperatures of 60 C (140 F) under normal operat 
ing conditions are the maximum for standard types of 
cords with rubber or thermoplastic insulation. A short 
length of the cord may be exposed to somewhat higher 
temperatures, as at terminals, if the exposed portion is 
covered by additional heat resistant insulation of adequate 
dielectric strength. 

For any heating appliance rated at more than 50 watts 
and with surfaces hotter than 121 C (250 F) likely 
to contact the cord, a heater cord must be used having 
asbestos insulation over 1/64 in. rubber on each con 
ductor. When surfaces the cord may touch are at a 
temperature lower than 121 C, a cord without asbestos 
may be used provided it is well protected by additional 
heat resisting insulation. The supplementary insulation 
must have a temperature rating at least equal to the 
temperature of the hottest part it may contact. 

Additional precautions must be taken with heater 
cords to see that the asbestos on the conductors is prop 
erly supported where the outer covering is stripped for 
terminals as this covering provides the only effective 
insulation for the wires. The thin layer of thermo- 
plastic or unvulcanized rubber under the asbestos can- 
not be depended on for insulation because of its rapid 
ageing at elevated temperatures. 

Ordinary service moisture conditions require a rubber 
or thermoplastic jacket over the insulated cords. Tinsel, 
heater and light duty parallel or twisted cords, as well 
as heavy duty cords for hard usage, are all available with 
a moisture-resistant jacket. Light duty cords are supplied 
with jackets 1/64 in. thick while the heavy duty types 
S} and SJT have 1/32 in. jackets and the S and S1 
have 1/16 in. covering. (The letter J in the type letters 
for this last group identifes the thinner jacket. Letter T 
indicates thermoplastic instead of rubber). 

Still further protection against dampness is offered on 
type PWP by a moisture “proof braid placed over the 
jacket and on type K by two moisture-proof outer braids 
at a moisture-proof cotton braid on each insulated con 
ductor. 

Where cords may come in contact with oil, types S 
and SJ are available with outer jackets of neprene. 
Dimensions are the same as for rubber and the designa 
tion is the same with the addition of the letter O to 
the type. 

Severity of Service 

In addition to these factors affecting the selection of 
the lowest cost cord construction there is one more of 
great importance that: is hard to define—severity of serv 
ice. This includes such factors as: 

Degree of portability in the appliance 

Frequency of use 

Bending and tension loads 

Whether cord will be walked on and on what kind 
of floor. 

In the absence of standard terms or definitions service 
conditions are classified here as not-hard, hard and extra- 
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NOTICE 


PHOTACT 


TRADEMARK ® 
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PHOTACT is a K&E trademark that is 
registered in the United States Patent Office. It is 
the name given by KEUFFEL & ESSER CO., for the 
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protection 


partners in creating © in, 


TRADEMARK 
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customers, to certain papers and cloths and a 


ye OR 


developer and a fixer for making reproductions. 
The name PHOTACT may be properly used only in 
connection with genuine K&E products. 


KEUFFEL & ESSER CO. 


EST. 1867 
NEW YORK * HOBOKEN, N. J. 
CHICAGO * ST. LOUIS * DETROIT * SAN FRANCISCO 


LOS ANGELES * MONTREAL 


Drafting, Reproduction, Surveying 
Equipment and Materials 
Slide Rules Measuring Tapes 
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hard usage. Subject to not-hard usage are such products 
| as curling irons, vibrators, clocks, portable lamps, elec- 
This Edison Model 501 - ml | tric blankets, cash registers and cabinet radios where the 
eee cord or equipment is not frequently moved and not 
Thermal Relay MRO7ECTS || (a | BR) likely to be walked on. The hard-usage classification 
. cra would include vacuum cleaners, dlecede: irons, portable 
Electronic Tube Cathodes tools, food preparing machines, electric fence pr 
refrigerators, solder pots, washing machines and _ tale 
b-oilers. Classified for extra-hard usage are such equip- 
ment as conveyors, garage heaters, pop corn machine o~ 
Delays application of plate voltage. J 2 | equipment used in wet conditions. 
ae ee line voltage, Tensile strength of a cord is a partial measure of its 
a ci tele a ability to witstand hard usage. Table III gives the mini 


Sealed-in-Glass | mum force that rubber- covered types S and SJ Cinclud- 


/ = ing the alternate neprene and thermoplastic types SO, 
Hermetic sealing excludes electric heater. Insensitive to ST. SIO 1 SIT ‘ll with idk iene oul 
dust and corrosion. Arc- transients or momentary en JO and S)T) will withstand for 1 min. without 
quenching atmosphere min- power interruptions. Oper- failure. 
imizes contact pitting or ates in any position. A sim- General recommendations for the type of cord to 
meee eee rir emp ple, inexpensive relay for select for various appliances and machines are given in 
silent an sitive an continuous operation, + + eo om _ 

y ” — Table IV. These are minimum recommendations and 
GENERAL SPECIFICATIONS heavier duty cords*may be necessary where expe<ted 
Delay: 5 sec. to 8 min. Heater: 5 watts. 115 volts max. AC/DC " 7 
Preset as required. icienunee snes 266s service conditions or usage may be more severe than 
Contacts: SPST, normally open or Size: 114” dia.; 31” high, seated. | normal. 


Seeaalin @ aves. ca obo was | -Pemttgs ot ont ce cpemcene || Eee Sour titeel comnts lied’ in ‘Table I (types CT, 

= wis CTJ, AT and AT) are only “hee light duty where 

maximum flexibility is needed and current is low. Type 

Write for Publication No. 3007 | CT has a cotton braid over each rubber insulated con 

$3 Lakeside Avenue . West Orange, New Jersey | ductor and a cotton or rayon covering over the cord. 

When asbestos replaces the rubber insulation for heater 

service, A replaces C in the type designation, and when 

a rubber jacket is added for moisture resistance, the letter 

] is added. Typical applications are: electric razors, hair 
clippers and vibrators. 





INSTRUMENT DIVISION 


THOMAS A. EDISON, Incorporated 


Belden Mfg. Co Studebaker Machine Co 


FOR FAS7 DELIVERY AND SERVICE ON 


NUTS 


TURN TO WESTFIELD 


@eeeeeeooeaeeeeoeeeeeeeeee@ 


WHEN IT’S HIGH GRADE NUTS, 


Standard or Custom Made, turn to ‘ 
Westfield for fast delivery and serv- Cotton or rayon braid over asbestos insulated conduc- 


ice. You'll find Westfield big tors, type HPD, is required for electric irons, electrically 
enough to meet your needs on time heated platens and other appliances where the cord may 
and right—not too big to take an come in contact with surfaces hotter than 250 F. 
active, practical interest in your 
— es -. » Westfield Regular heater cord is supplied in .three types: HC, 
erent Ser teenant | HPD and HSJ. For lighter duty the HC cord has a 
specifications. They‘re economical in 
twisted pair of asbestos covered conductors with a cotton 


themselves and speed up assembly 
line production . . . Tell us your braid on each conductor. With the addition of an over- 


needs! Send drawings and data for all braid of cotton or rayon instead of braid on individual 
suggestions and prices! Write or wires the type becomes HPD, and on type HSJ a rubber 
call Department 401. jacket is added to the cord. All of these heater cords 
have 1/64 in. rubber or thermoplastic between the as- 
bestos covering and stranded conductor. Type HC is 
Lit : . 

WESTFIELD METAL PRODUCTS ml commonly used as the supply cord for curling irons and 

small soldering irons; type HPD for toasters, heating 
ital pads, and electric irons; and the jacketed type HSJ for 
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The shell of the new all-aluminum Thermos* brand vacuum bottle 
is an Alcoa Aluminum Impact Extrusion, formed in one mighty 
wallop from the aluminum alloy biscuit shown above at far left. 

By using an Alcoa Aluminum Impact Extrusion, American Thermos 
Bottle Company gives the new Thermos brand bottle these sales 
advantages . . . higher strength than a stamped or drawn shell, 
lower unit cost for the shell, lighter weight for the finished bottle, 
gleaming beauty that will never be marred by rust. 

Almost any shape that is symmetrical can be made as an Alcoa 
Aluminum Impact Extrusion. Bosses, vertical fins, lugs, and other 
special features are formed integrally at the moment of impact. 
Few tools are required, and these cost little. Parts costs are less, 
almost no finish machining is necessary, design possibilities are 
unlimited. 

Let us show you the variety of parts made as Alcoa Aluminum 
Impact Extrusions. Your designer’s imagination will find places to 
use impact extrusions in your products. 

ALuminum Company or America, 2179 Gulf Building, Pittsburgh 
19, Pennsylvania. Sales offices in 54 leading cities. 


*Trade mark of Americon Thermos Bottle Co. 
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WANT TO MAKE 
SOMETHING OF IT? 


Pictured above is a tube of Taylor Laminated 
Phenol Fibre, just as it comes from our produc- 


tion line. 
Pictured below is a coil form . . . quickly fab- 


ricated from this same tube. Note the precision 


of the punching and threading. 


Sheets, rods, and tubes of Taylor Laminated 
Plastics possess so many properties, physical and 
electrical, of interest to industry .. . and adapt 
themselves to such a variety of fabrication proc- 
esses .. . that their usefulness grows and grows 


and grows. 


If you want a dependable source of supply for 
Phenol Fibre, Vulcanized Fibre, or special lami- 
nates ... or if you’re interested in having com- 
pleted parts or sub-assemblies delivered on 
schedule at your plant .. . get in touch with 
Taylor. Send a sketch or blueprint, if you will, 
and we'll tell you exactly what we can do for you. 


Expect plenty; you won’t be disappointed. 


TAYLOR FIBRE 
COMPANY 


LAMINATED PLASTICS: PHENOL FIBRE « VULCANIZED FIBRE 
Sheets, Rods, Tubes, and Fabricated Parts 


NORRISTOWN, PENNA. 
Pacific Coast Plant: LA VERNE, CAL. 


| = li 


heavier service and moisture resistance needed in elec- 
tric ranges, permanent wave machines, glue pots and 
waflle irons. 

Parallel lamp cord of light construction for clocks and 
table lamps is of several types. For lightest duty the PO- 
64 cord has rubber insulation and cotton braid over each 
conductor and a rayon or cotton braid over all. Tyre 
POS] for somewhat heavier service is the popular paral- 
lel rubber covered cord with the rip feature in which 
conductor insulation and packet are integral. With 
thermoplastic instead of rubber, the type designation is 
POT, and both types have 1/64 in. conductor insulation 
plus 1/64 in. jacket. They are used for fans with 12 in. 
blades or smaller, small radio receivers, floor lamps, signs 
and other similar appliances. For heavier service, the 
thickness of conductor insulation plus jacket is increased 
to 3/64 for service such as met by light duty appliances, 
fans, toys and home movie projectors. 

Type POSJ is not used for conductors larger than 
No. 16. When current requirements call for heavier con- 
ductors, jacket and conductors are separate and a braid 
is placed over the conductors forming type PO-32. These 
are all parallel cords, with insulation and jacket thick 
ness increasing with larger wire size, and are used for 
such products as larger appliances, business machines 
and toy transformers. 

One of the oldest types of flexible cords is the twisted 
pair lamp cord type C with rubber or thermoplastic in- 
sulation and braid over each conductor but no overall 
braid or jacket. Cord sets for domestic floor polishers 
and vacuum cleaners often employ the PD type which is 
type C cord with an outer braid. 

For better protection and longer wear, a 1/64 in. rub- 
ber jacket is added over the outer braid and jute fillers 
are inserted with the twisted conductors forming type 
SV, a cord developed originally for vacuum cleaner serv- 
ice from which the letter V came. With rubber replaced 
by thermoplastic, the type becomes SVT. 

Similar construction but with 1/32 in. thickness for 
both conductor insulation and jacket for better durabil 
ity and protection makes type SJ used for refrige ators, 
sound equipment and washing machines. With neo 
prene instead of rubber throughout, the type is SJO and 
with thermoplastic Sit. 

Heavy Usage 

For hard usage an outer fibrous braid is added to 
rubber jacket and the jute fillers omitted, forming type 
P cord. When the outer braid is moisture proof the type 
designation is PWP. For low current and lighter serv 
ice these two types are supplied with No. 18 conductors 
and 1/64 in. for conductor insulation and jacket thick 
ness, and are specified as P-64 or PWP-64. For regular 
service 1/32 in. insulation thickness .is used, increased 
to 3/64 for No. 14, and 1/16 in. for No. 8 conductors. 
These cords are used on dictating machines, outdoor 
flood lights, food preparing machines, heating and ven- 
tilating units, time clocks and car heaters. 

Hard service cords for such equipment as portable 
drills, conveyors, garage heaters, pop corn machines, and 
other equipment where cords will “take a beating” 
should use type S. These cords are similar to the type 
SJ (twisted conductors, rubber insulated with jute fillers, 
covered with cotton braid and a rubber jacket) but have 
heavier conductor insulation and jacket thickness. Two 
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] 1827—Early machine tools were 

a result of shop owner and mechanic 
tinkering around, trying to step up output. 
They were hand built, crude, and no two 
machines were alike, since measurements 


were not yet standardized. 





1855—Gradually, methods and tech- 
niques became more uniform, more 
exacting. Machine tools developed for one 
industry were tried successfully in others. 
But the real power behind machine tools, 
low-cost electricity, was still to come. 
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1915—Howell 
Motors appeared. Applied to lathes 
grinders, cutters, shapers and other ma- 
chine tools, these rugged, industrial-type 
motors soon won wide acclaim for making 
good on hard jobs. 


“Red Band” 


Electric 


THEN, AMERICA TOOLED-UP: 












Free enterprise encourages mass production, supplies more jobs—provides more goods for more people at less cost. 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 
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Here’s another precision-built Howell 
. industrial type with copper or 
. Specially insulated 
statically and dynamically balanced. 


Motor .. 
bronze bar rotors. . 
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Howell Protected Type Motor 
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Today— Machine tools, 
operated by skilled 
workers, help put more goods 
in the hands of, more people, 
at less cost! 

America is really tooled- 
up! And Howell Motors have 
helped. In thousands of shops, 
they are recognized as tops 
for the tough jobs. 

These dependable precision- 
built motors are also an im- 
portant source of power for 
pumps, fans, conveyors and 
other vital industrial equip- 
ment. 

Are you 
Motors? 


using Howell 


< 
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AGASIAT 


‘Write for complete 
information to 
Agastat Division 
AMERICAN GAS ACCUMULATOR 


COMPANY 
1027 Newark Ave., Elizabeth 3, N. J. 
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| modifications are supplied, type SO with neoprene in- 
stead of rubber for oil resistance, and type ST with 
thermoplastic instead of rubber throughout. 

The heaviest duty flexible cord is the type K which 
has a double moisture-proof braid over conductors, with 
a moisture-proof braid on each conductor. 

In selecting the type of insulating and jacketing ma- 
terial, the possible effect of ageing in service should be 
considered. Thermoplastic is not recommended for 
| jackets on supply cords for heating appliances but may 
be used as the conductor insulation for types . HC, HPD 
and HSJ. When no special protection is given the cord, 
the insulation should not exceed 60 C at any point, with 
particular attention to conditions near the terminals. 

Type SJ with rubber jacket and insulation, and the 
equivalent with neoprene (SJO) and _ thermoplastic 
CSJT) can be supplied with special heat-resistant com- 
pounds acceptable for applications with a maximum 
temperature limit of 75 C instead of 60 C. Coils or reels 
of these cords must be identified by tags bearing the 
statement: 

“Suitable for use as power-supply cord where not 
subject to a temperature higher than 75 C within an 
appliance.” 

These cords are not intended for general use but ave 
recognized specifically for use on refrigerators or for 
similar application on appliances where cord replace 
ment is not a problem. For type SJT rated at 75 C both 
the insulation and the jacket must withstand ageing for 
60 days at 82 C and still retain 70 per cent of the 
tensile strength and elongation before ageing. 

This discussion does not include all types of flexible 


| cords as there are special heat-resistant types AFS, 


66 Separate Types of 


CON TAC TOR 


MERCURY 
SWITCHES 


You'll want this catalog to keep 
as a reference manual. It includes 
a complete rating index for 66 diff- 
erent types of Honeywell Mercury 
Switches, plus valuable informa- 
tion about what to specify for un- 
usual requirements. Study it for 
applications where these switches 
afford new design improvements, 
simplified assemblies and greater 
operating efficiency. Just mail the 
coupon today. 


SUPERIOR 
FEATURES 
@ Easy Acting 
@ Positive Contact 
@ Long Life 
@ Variety of Types 


2685 Fourth Relea South Minneapolis 8, Minnesota 
Send free catalog of Honeywell Mercury Switches 








| AFSJ, AVPO and AVPD, the first two being rubber 
| jacketed for moisture resistance as well. The latter two 
types have asbestos and varnished cambric for conductor 
insulation and an asbestos flame-retardent outer covering. 
| Cords for interior wiring of appliances and machines are 
covered by other standards and codes. 


Strain Relief 


Particular attention should be given to the strain 
relief to avoid having the cord pulled out or damaged 
at the point of entrance. Various methods may be used, 
such as a knot in the cord which is acceptable if the 
| knot bears against smooth, well rounded edges that will 
cause no abrasion to the insulation. A rubber grommet 
or bushing may be molded on the cord provided the 
bushing aperature is free from burrs or sharp edges. 

Two 90-deg bends properly placed will give good 
snubbing action. A clamp of insulating material if re- 
tained in a metal frame giving rigid support may be ac- 
ceptable except for type POT-64 or POT-32 cords. On 
P-64 or heavier cord, a metal clamp may be used directly 
on the cord, but for lighter cords_a reinforcement of in- 
sulating material should be inserted between the clamp 
and cord. A molded thermoplastic combination bushing 
and strain relief of appropriate size has been accepted 
for use with all types of flexible cord up to and includ- 
ing No. 14 gage, two and three conductor type S cord. 

In determining whether a strain relief is adequate, a 
good rule of thumb is that the cord should withstand a 
direct pull of 35 lb without displacement with terminals 
disconnected. On a three-wire device provision for strain 
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to cut your assembly costs 


Yes, now you can eliminate four time- and cost-consuming steps in 
your manufacturing operation by making use of this newest General 
Electric service. Deltabeston fixture and appliance lead wire can be 
supplied with ends tinned, ready to install. Completely eliminated are 
the bother and trouble that go with measuring and cutting wire to 
length, stripping, twisting ends, and tinning. And, the cost is so slight 
it will amaze you. For users who wish to do their own tinning or 
soldering, Deltabeston can be supplied with exposed portion of the 
stranded conductors, twisted after cutting. 

Heat-beating Deltabeston appliance lead wire provides extra-high 
heat resistance without sacrificing flexibility. Twisting, bending, and 
abrasion will not cause the felted-asbestos insulation to crack during 
installation or in service. 

Deltabeston fixture wire stays on the job even at temperatures as 
high as 125 C (257 F). It can be used for both incandescent and fluores- 
cent lighting fixtures. And, Deltabeston’s moisture resistance helps cut 
trouble on jobs where dampness is a factor. 

So, why not investigate the many advantages heat-beating Delta- 
beston and this new Deltabeston service can offer you. Of course, if you 
prefer, both Deltabeston appliance lead wire and fixture wire can be 
supplied in coil, spool, or reel pack. For estimates on this service, or 
for specifications or samples, just write to Section Y22-922, Construction 
Materials Dept., General Electric Company, Bridgeport 2, Conn. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @@ ELECTRIC 


SEPTEMBER 1948 








HI-AMBIENTS 


-application hints on 
the use of Deltabeston 
Wires and Cables 


COMPLETE INFORMATION, 
to help you select the right 
heat-beating wire or cord 
for your product, is con- 
tained in the Deltabeston 
Wires and Cords Catalog. This 
new wiring guide presents, 
in easy-to-read form, de- 
scriptive data and construction specifications 
on heat-beating fixture wire, appliance lead 
wire, stove and range wire, hinge wire, heater 
cords, and flexible cords. If you would like a 
copy, write to Section Y22-922, Construction 
Materials Department, General Electric Com- 
pany, Bridgeport 2, Connecticut. 


HEAT’S ALWAYS A THREAT 
to controls and switchboards 
that carry high amperages. 
Make it a habit to “‘build 
out’’ heat problems in all 
your control equipment, by 
eres Deltabeston 
throughout. The complete 





line includes switchboard wire and rheostat 
wire for all types of service. For real heat- 
beating dependability, remember the name— 
specify Deltabeston. 


TO SIMPLIFY SELEC.- 
TION of magnet wire 
for the jobs you've got 
to do, -you'll want a 
copy of the De/tabes- 
ton Magnet Wire Booklet. 
This handy guide con- 
tains helpful informa- 
tion on the many kinds 
of magnet wire made 
by General Electric, and 
includes a handy specification chart to make 
selection easy. For your free copy, write to 
Section Y22-922, Construction Materials De- 
partment, General Electric Company, Bridge- 
port 2, Connecticut. 


TROPICAL CONDI- 
TIONS, such as fungus, 
humidity—and, of 
course, heat—have all 
been considered in the 
design of Deltabeston 
electronic hook-up 
wires. Tested in the lab- 
oratory and proved in 
use, they meet the most 
exacting standards for resistance to heat, cold, 
moisture, corrosive vapor, and flame. They are 
light in weight, flexible, and small in diameter 
—are recommended for radio, electronic, and 
other communication instruments. See your 
General Electric merchandise distributor for 
more information, 
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THE 
NERVOUS 
SYSTEM 
OF A 
JUKE 
BOX 


With its branching wires securely bound with No. 33 
“SCOTCH” Electrical Tape with Vinyl Plastic backing there 
is no danger that the juke box whose harness is shown above 
will have a “nervous” breakdown. The flexible plastic 
backed tape does not come loose, does not permit wires 
to slip or shift, yet provides a completely flexible harness. 
Harnesses for automatic washers, traffic signals, burglar 
alarms, vending machines, and installations exposed to 
moisture or corrosive fumes, are given effective protection 
by half-lapped impervious sheaths of No. 33 “SCOTCH” 
Electrical Tape. 


No. 33 “SCOTCH” Tape 
has effected so many 
economies for others that 
it is a practical certainty 
that it will do as much 
for you. Write today for 
additional information. 


6 oS Pat On 


OTCcH 


ANOTHER & PRODUCT 


Made in U.S.A. by 


MINNESOTA MINING & Mec. co. 
SAINT PAUL 6, MINNESOTA 





relief through the use of only two of the conductors is 
recommended, if mechanical security is provided against 
loosening of the conductors at the ‘terminals. 


New Cords 

As new materials become commercially available and 
their cost is reduced with increased production, they will 
undoubtedly be employed in the construction of ‘cords 
which will take advantage of certain desirable character 
istics of the materials. One such material is polyethylene 
which has good dielectric and insulating properties but 
is still somewhat expensive. Since this material has a 
melting point at approximately 106 C it must be limited 
to a moderate operating temperature. Another material 
in this class is silicone rubber which has high tempera 
ture characteristics but has low tensile strength; as the 
material becomes more known it may find its use in ce1 
tain cord applications. There are also mixtures of 
thermoplastic and rubber compounds which will be used 
in cord construction once the cost of producting the 
materials is reduced. With these innovations from time 
to time, cords will become cheaper, more durable and 
have higher temperature ratings. 


** High-Speed X-Ray Movies 
X-ray motion pictures at high speed offers a new 
tool for research and design development. What, for 
example, takes place when machine parts operate hidden 
from direct view or within sealed enclosures? How is 
bone fractured by a blow or a bullet? What is the 
mechanism of deposit of metal from an arc-welding rod? 


Slow-motion pictures through steel or other opaque 

materials are possible with a new high-speed x-ray movie 

that takes 150 ten-micro-second exposures per sec. The 

action of a small Thermit bomb is here being reduced 
to slow-motion. 


While the ex-ray tube itself is different only in de 
tails from tubes used in other x-ray service, the power 
supply is totally new and is based on techniques and 
equipment developed for radar. By use of radar-type 
controls, operating at low voltage, and Hipersil-core 
transformers developed for radar pulsing, square waves 
are stepped up without distortion to about 150,000 volts, 
and impressed across the tube. Thus, pulses of about 
5000 kw are supplied to the tube for about ten micro- 
seconds every hundredth of a second. This peak power 
is a thousand times greater than that ordinarily handled 


by x-ray tubes. 
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Fansteel has complete facilities for design, production 
and assembly of the right contact component for your 
product. These specialized services include: 


(a) A thorough analysis of your contact require- 
ments and a recommendation of the correct materials 
and design for both the contacts and their support 
members — spring, reed, bracket or other backing. 


(b) Precision fabrication of the contact disks or 
facings and the backing parts. Contact materials in- 
clude silver, tungsten, molybdenum, precious metals, 
a wide range of Fasaloy* alloys and Fastell* powder 
metallurgy compositions. In addition to the standard 
materials for springs and backings such as copper, 
brass, bronze and steel, Fansteel has two special high 
conductivity, high strength, high spring quality cop- 
per-base alloys, WW-2 and WW-3, which are particu- 
larly suited for parts of this type. 






and 
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Kansteel 


KLECTRICAL 
CON TFAGT 






Save TIME 


TROUBLE and COSTS by 
putting the whole job up to FANSTEEL 


(c) Assembly of contact part and support member 
into a complete, fully-inspected unit. Fansteel has ex- 
perience and facilities for brazing, welding, solder- 
ing, riveting, spinning or other assembly methods best 
suited to the application. 


The complete contact assembly is delivered to your 
plant, ready for inclusion into your product. Assembly 
costs in your plant are reduced to a minimum. All as- 
semblies are thoroughly Fansteel-inspected before 
shipping. 

® » es 


Fansteel has the experience, skill and facilities to 
handle your complete electrical contact and contact as- 
sembly problem from the design upward. It will pay 
you to investigate. Fansteel Metallurgical Corporation, 
North Chicago, Illinois. *Reg. U.S. Pat. Off. 


CONTACTS 
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Plugs and Receptacles 


Better Always 
All-Ways Better 


CONNECTORS USED 
(enlarged view above) 
No, 4A156KM Male 


and 
No. 4A156KF Female 


Photo Courtesy 
Homelite Corp. 
Port Chester, N. Y. 


Because... 


Vibration Damping 


Socket—No. $237 1X. 


No. 350M— Male 
Portable Plug. 


No. 562MM— Male 
Machine Receptacle. 
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they are molded of Neoprene Rubber 
as one integral unit MINES plugs, re- 
ceptacies, sockets, etc., have many in- 
herent advantages over metal encased, 
molded phenolic, plastic or porcelain 
units. 


1. They are molded directly to cable. 
This eliminates assembly costs and 
proves extra strength at the vital cable- 
connector junction. 

2. They won't crack when dropped or 
shatter when run over. 


3. Ampere for ampere, they are lighter, 
less bulky and safer to handle. 


4. Special spring loaded construction 
and resilient rubber mounting of pins 
and sockets insure a long life of low 
contact resistance. 


5. The famous MINES “Water - Seal’ 
protects vital contacts against dirt, oil 
or moisture infiltration when connectors 
are joined. 


CABLE VULCANIZER 


MINES Vulcanizers provide a safe, 
sure and economical way to repair 
Rubber, Neoprene, Buna S er Thermo- 
Plastic jacketed cable. There’s a de- 
veloped model with molds, for all 
standard cable diameters. Get bulletin 
RV106 for complete details. 


Write for detailed information on 
MINES complete connector line. 


4223 CLAYTON AVE. MINES J sr, Louis 10, MO. 
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Flame Resistant 
Cellulose Acetate 
(Continued from page 85) 


device. Thermoplastic materials are not considered suit- 
able for the mounting of current-carrying parts, or 
similar purposes, due to the possibility of displacement 
through distortion of the material. The acceptance of 
this small motor-operated appliance does not indicate 
the general acceptance of this material for enclosing 
other electrical equipment.” 

This closing comment is of prime importance to the 
design engineer. Approval will not come automatically, 
based solely on the selection of a flame-resistant acetate 
formulation for a specific application. But good design, 
based on the considerable store of application data 
already assembled, should make it possible to adapt these 
flame-resistant thermoplastic materials to a number of 
other electrical appliance enclosures with every expecta 
tion that the finished products also will pass Under 
writers’ tests. 

The principles of good design that are accepted for 
injection-molded standard cellulosic parts will, for the 
most part, apply when flame-resistant acetate is to be 
used. A study of the enclosures already granted Under 
writers’ approval indicate that broad radii and a moder- 
ate degree of streamlining tend to contribute to the suc 
cess of the flame-resistant thermoplastic materials in 
flamability tests. The tubular shape of. the Gilbert 
Whirlbeater housing unquestionably was an aid to its 
satisfactory performance in these tests, particularly the 
extremely brief interval (25 sec) in which the housing 
was self-extinguished after ignition. An enclosure for a 
small electric hand-tool, which could be very similar in 
shape to the Whirlbeater housing, could be suggested as 
an excellent example for another application where flame 
resistant acetate would appear to be “a natural.” 

Underwriters Recommendation 

As cautioned by Underwriters, no use of flame 
resistant acetate should be planned where the materia! 
would serve as a mounting for current-carrying parts 
While this statement holds true at the present time, an 
anticipated development of still undisclosed and im 
proved types of flame-resistant acetate may soon make it 
possible to consider this type of application and obtain 
a revision of the Underwriters’ ruling in this regard. 

In the case of housings for heating elements, metal 
unquestionably supplies a more suitable material than 
plastics of any type. But here again the flame-resistant 
acetate provides new design opportunities. It may often 
prove feasible to combine this material with a metal or 
a thermosetting plastic, or both, to achieve a unit that 
profits from the desirable properties of each. 

A portable electric hair-drier (see Fig. 3) is a good 
example of a product design utilizing these advantages. 
The combined motor housing and handle might be 
molded in the flame-resistant acetate—to provide excellent 
impact strength, light weight and attractive color—while 
the heating element in the “nose” of the drier could be 
housed either in a thermosetting material or metal. If 
metal is used, this part would be shielded from the ther 
moplastic housing with a cold-molded phenolic gasket. 
Gleaming metal would combine with colorful plastic in 
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CUSTOM MADE TECHNICAL CERAMICS 


These are the reasons for the consistent growth of American 
Lava Corporation: 


RESEARCH. American Lava stands pre-eminent in its field 
in research. Here you are most apt to find the answer to any 
question involving technical ceramics. 


ENGINEERING SERVICE. American Lava is long on engi- 
neering service. You will find one or more graduates of many 
leading engineering schools on our staff. Their specialized 
experience is freely available to you on selection and design 
of technical ceramics for your specific requirement. 


EXCLUSIVE PROPERTIES. Constant development of special 
purpose ceramics has led to the production of many Alsimag 
compositions with advantages not found in any other material. 


DEPENDABLE QUALITY. Our customers know that Alsimag 
components are always well within the physical characteris- 
tics specified. That is assured by alert Quality Control Super- 
visors and rigid final inspections. 


ee eee 


¥. FLA @ 


ACCURACY. Already supreme in the field of accuracy, the 
many new precision machinés installed in the past year 
achieve normal tolerances without additional cost penalty. 
Alsimog can be held to almost any tolerance required at 
commensurate cost. 


ADVANTAGEOUS DELIVERIES. Deliveries are not as good 
as we would like to have them—but, during the past year 
84% of our deliveries were on time and a good percentage 
of the remainder followed rather closely. Factory expediting 
practices are being constantly improved and we pledge 
further improvements toward increasing the already favor- 
able percentage of deliveries on time. 


PROPERTY CHART. The more frequently used Alsimag com- 
positions are shown in a Property Chart, sent free on request. 


AN INVITATION, If you have a problem which might be 
solved by technical ceramics, submit details and let our engi- 
neers make recommendations without cast or obligation. 
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AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, 


TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 e NEWARK, N. J., 671 Broad St . Tel: Mitchell 2-8159 @ CAMBRIDGE, Mass., 38-B Brattle St., 
Tel: Kirkland 4498 e CHICAGO, 9 S. Clinton St., Tel: Central 1721 ¢ LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 @ PHILADELPHIA, 1649 N. Broad St. 





Introducing a new SMALL SIZE 


ete a 


by Stanley 


THE No. 24 


It’s a fistful of power . . . for 
drilling metal, wood or com- 
position materials. Light 
enough to swing easily over- 
head or horizontally at arm’s 
length. Compact enough for 
close-quarter work. Made the 
way Stanley makes all tools 
... Sturdy, for years of useful 
life. Capacity, 14”; length, 
814"; weight, 314 Ibs. 


Economical drill press. . . 
Locked in the Stanley Drill 
Stand No. 514, the No. 24 
doubles its utility . . . becomes 
an efficient drill press for a 
variety of light drilling jobs. 

Available from Stanley dis- 
tributors. Write for descriptive 
literature. Stanley Electric 
Tools, 502 Myrtle Street, New 
Britain, Conn. 


THE GREATEST NAME IN TOOLS 


STANLEY 


Reg. U.S. Pat. Off. 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


MOORE 


SET SCREWS 


GEORGE W. MOORE, Inc. 


100 BEAVER ST 


EN Sia mee 





a functionally efficient unit with pleasing contrast in 
texture and color—and without any increase in produc- 
tion cost, as compared to conventional design. Another 
interesting design projection is presented in an electric 
kitchen knife-sharpener (Fig. 3A). Still another design 
involving the functional use of this material is the 
electric fan described in Fig. 3B. 

An illustration of how the color possibilities and the 
heat resistance of flame-resistant acetate can be com- 


Chicago Molded Products Corp. 


Fig. 6—Cut-away view of the Sunbeam Shavemaster 
electric razor in which flame-resistant acetate is used 
for the housing. Note also how the specially designed 
field coil fits in with the medium-impact phenolic bear- 
ing blocks not only to provide a rigid support for arma- 
ture and mechanism, but also to carry out the overall 
streamlined, balanced styling. The universal, brush-type, 
self starting motor is designed for rugged service. Flame- 
resistant acetate is Celanese Corp.’s Lumarith XF; 
phenolic material is Monsanto Chemical’s Resinox. 


bined is shown in the Christmas tree electric candle in 
Fig. 4. A striking use of flame-resistant acetate in wiring 
devices is shown in Fig. 5. Wide scope of similar appli- 
cations in small components is apparent and should be 
of constructive help to the product designer. 

Still another interesting example of the effective use 
of flame-resistant acetate, as well as of other plastics, is 
shown in the re-designed Sunbeam Shavemaster Model 
S electric razor (see Fig. 6). The design acquires ~ 
additional interest from the sound manner in which the 
plastics parts have been integrated with the mechanical 
and electrical operating elements for both appearance 
and performance. 

Previously the housing was of urea-formaldehyde but 
it was found desirable to replace this with cellulose ace- 
tate so as to obtain the advantage of toughness and im- 
pact-resistance. Normal acetate, however, was unaccept- 
able because it would not meet with Underwriters’ re- 
quirements, and as a result a flame-resistant acetate was 
specified. Eventually, this application received Under- 
writers’ approval. 

The flame-resistant acecate housing is injection molded 
in two sections. Two molds are employed: A 2-cavity 
mold on an 8-oz press and a 6-cavity mold on a 10-0z 
press. Each of the molds is a combination mold, pro- 
ducing an equal number of the upper and lower halves 
of the housing. An attractive rich grey color was 
selected for the acetate so as to provide a pleasing con- 
trast to the bright metal trim. 

The other plastics parts in the shaver are the front 
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“THEY’RE 
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DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON SLEEVING BASE 


VTA Grade A-1 Magneto Grade Varnished Tubings 

VTA Grade B-1 Standard Grade Varnished Tubings 

VTA Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED FIBERGLAS BASE 


VTA Grade A-1 Magneto Grade Varnished Fiberglas Tubings 
VTA Grade C-1 Extra Heavily Saturated Fiberglas Sleevings 
VTA Grade C-2 Heavily Saturated Fiberglas Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas Sleevings 
Silicone-Treated Fiberglas Varnished Tubings and Sleevings 





INSULATION 


MANUFACTURERS CORPORATION 


*CHICAGO 6 ¢« 565 W. Washington Bivd 


MILWAUKEE 2 aS S30 NS ee 
312 E. Wisconsin Ave Pa PK RIT ita 

A ay 
Prat eh ae) earth ve 
Re ea eee DAYTON 2 

1315 Mutual Home 
*Local Stocks Available Leta} 
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Tighe production schedules will not be upset by vary- 
ing quality of electrical insulation if you always specify 
Dieflex. In any grade, size, and color, every piece of Dieflex 
Varnished Tubing or Sleeving is exactly like the next one. 
Faithful adherence to high standards of quality have long 
made this product a time- and money-saver for manufacturers. 
Such features as ability to be cut evenly and cleanly, rapid 
return to roundness after cutting, and excellent flexibility make 
Dieflex Varnished Tubing Products an important help in cut- 
ting manufacturing costs. 

Dieflex Varnished Tubings and Saturated Sleevings, of 
finely braided cotton or inorganic glass fiber base, are avail- 
able in all VTA and ASTM grades. Write for information, 


or call your local representative. 


IMC Representatives 
PEORIA S—101 Heinz Court » MINNEAPOLIS 3—1208 Harmon Place 
Authorized Distributors 


INSULATION and WIRES INCORPORATED 


St.Lovis3,Mo. @ Atlanta,Ga. © Boston 20, Mass. 
Detroit 2, Mich. @ Houston2,Tex. @« New York7,N.Y. 


TRI-STATE SUPPLY CORPORATIONS 


Les Angeles 13, Cal. e San Francisco 7, Cal. » Seattle 4, Wash, 





AM PHENOL 


For installing metal 
industrial electron tubes 
MCMC hil met aisle ts 


AMPHENOL TUBE MOUNTS, STAND-OFF 
INSULATORS AND FEED-THRU BUSHINGS 


Amphenol tube mounts and stand-off insulators efficiently mount 
Thyratron 173, and similar metal industrial electron tubes, on non- 
insulated surfaces. Secure mounting and highest quality insulation 
are assured. 

The use of steatite dielectric guarantees excellent heat resisting 
qualities, low-loss and high mechanical strength. Surface creepage 
distances of 2” safely accommodate high voltages. Exposed portions 
: stand-offs are glazed to facilitate cleaning in dusty industrial 
plants. 

Types with steatite feed-thru bushings allow wiring back of the 
supporting panel. Additionally, these insulators serve as tie points, 
or feed-thru insulators, for tube element connections, or for passage 
of high voltage circuits through panels or compartment walls. Com- 
plete electrical, mechanical and pricing data immediately available 
on request. Write for it today. 


THESE FEATURES ASSURE TOP PERFORMANCE 

® Mounts in small panel area 

e Adequate clearance between tube and panel 
permits cooling by convection 

® Wing nut connections simplify assembly and 
wiring maintenance 

® Steatite dielectric 


Amphenol tube mounts and stand-off insulators are designed for use 
with the following metal tubes: GL-414, FG-172, FG-280, FG-190, 
FG-166, ELC16J, EL60B, ELIGF. 


AMERICAN PHENOLIC CORPORATION 


1830 SOUTH 54TH AVENUE, CHICAGO 50, ILLINOIS 


COAXIAL CABLES AND CONNECTORS + INDUSTRIAL CONNECTORS, FITTINGS AND 
CONDUIT + ANTENNAS + RADIO COMPONENTS + PLASTICS FOR ELECTRONICS 
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and iear bearing blocks. Here, a medium-impact cotton- 
flock-filled phenol-formaldehyde material was specified to 
provide the required rigidity and strength for supporting 
the orerating mechanism and to supply the needed elec- 
trical insulation. The phenolic parts are compression 
molded on a plunger-type press. All plastics parts—hous 
ing as well as bearing blocks—were molded by the Chi- 
cago Molded Products Corporation. 

From the standpoint of mechanical design, it must be 
remembered that flame-resistant acetate is a hard-flow 
material. Large and complicated pieces of extremely 
heavy cross-section cannot be economically molded. 
Draft -on sidewalls should range from 0.005 to 
0.010 in. per in. Maximum tapers contribute to lowered 
production costs. An overall shrinkage in molding of 
0.004 in. per in. will occur. The conventional warnings 
against undercuts and the location of parting lines and 
provision for gates should be observed. Symmetrically 
placed gates that will tend to equalize flow will mini 
mize strains and sink marks. Walls around inserts should 


be thick. 


Many product designers and molders still have only 
a limited experience “with the hard-flow materials. A 
good general rule to remember is that they can nearly 
always be best produced in molds approximating those 
normally employed in molding the acrylics, i.e., with 
larger sprues and gates to enable the material to flow 
more easily and at a faster rate. This use of relatively 
larger gates plus correspondingly higher temperatures 
than those used with normal acetyl formulations will 
often yield improved results. Both molding temperatures 
and conditons are similar to those that would be re 
quired for molding the same parts in polystyrene.* 


There is a very definite place and use for a material 
endowed with the properties of flame-resistant acetate. 
In the electrical field, especially in the small-appliance 
field, it promises to play a prominent part in improving 
the performance and appearance of a variety of products 
such as mixers, vacuum cleaners, electric razors, hand- 
tools, hair-driers and portable lamps. The broader range 
of stable color, coupled with superior toughness and re 
sistance to impact, means products with increased eye 
appeal and greater durability. 


Those in close touch with the continued research now 
going on in the field of flame-resistant thermoplastics 
predict that the acetate material available today will soon 
be supplanted by newer formulations with a far superior 
degree of resistance to flame regardless of flow or color. 
As these materials appear they will tend to still broaden 
the range of applications where it might be possible to 
think in terms of thermoplastics. The product designer 
and engineer can point his “work in progress” to the 
future availability of such new formulation by putting 
to every possible use the materials now at hand and 
mastering the techniques involved in their manufacture. 
The lessons to be learned both in the production and use 
of present-day materials will furnish a distinct contribu- 
tion to the development of the newer and better mate- 
rials of tomorrow. 


3 Recommended temperatures for molding flame-resistant acetate of 
{ls hardness as compared with normal acetate of MS flow: 
Material Machine 
(flow) (injection-molding 
temperature temperature 
390-410 F 400-450 F 
330-350 340-380 


ELECTRICAL MANUFACTURING 


Flame-resistant PS 
Normal acetate, 











TUFFERNELL INSULATING VARNISH : 
Guards Electrical Coils ier Ae Arts a7 
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Electrical insulating requirements vary widely for different 
apparatus and methods of application. Selection of the right 
insulating varnish is highly important. That’s the reason 
Westinghouse offers more than 70 different types of Tuffernell 
Varnishes and Finishing Enamels . .. why Westinghouse var- 
nish specialists are often called on to develop special formulas 
to meet unusual conditions. a 

For instance, Progressive Welder Company, Detroit, had any) 
insulating varnish problem that was readily solved with™ 
Tuffernell B-163. This is one of the newer Westinghouse 
dipping varnishes. It’s thermosetting, dries thoroughly ig 
deep sections. It has high dielectric and bonding strength, 
with excellent resistance to moisture, acid, alkali and oil, 2 
is ideal for coils and wound apparatus. It provides thé 
advantages at a price competitive with inferior products. 
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In this application, Tuffernell B-163 insulates coils 
in transformers built into Progressive Resistance Weld- 
ers. These include pedestal, press, flash and seam 
welders. 

One of the tougher spots is in the seam welder, where 
the varnish must protect transformer coils against abnor- 
mal humidity and sustained temperatures. The trans- 
former must do its job in a virtual “bath” of water vapor, 
which results from vaporization of water used for cooling 
the welder rolls . . . induced by heat developed in the 
welding process. 
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TUFFERNELL INSULATING VARNISHES 


A continuous load on the transformer, produced by the 
rapidly repeated impulses required for seam welding, 
generates heat within the transformer that would quickly 
break down a varnish of lower dielectric strength. Service 
records show no varnish failures, even where trans- 
formers are subjected to considerable overloads. 

The complete line of Tuffernell Varnishes is described 
in Bulletin AD-65-120. Get your copy from your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, 


Pittsburgh 30, Pennsylvania. 
J-06414 
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HARDWICK, HINDLE 


Tubular 
Rheostats 


9a FINE SLIDING contact rheostats are widely 
used in laboratories. They serve as rheostats 
or potentiometers; — portable, easily mounted, 
with fine gradations of adjustment. 

These sturdy, improved tubular rheostats are 
used for accurate adjustment of voltage or cur- 
rent in meter-checking laboratories;—as field 
rheostats for generator and motor control;—as 
filament and plate control in radio and audio 
transmitting and amplifying apparatus;—for con- 
trol of illumination and heat control in electric 
furnaces and ovens;.as well as in general labora- 
tory use. Available in 3 sizes: 200, 400 and 750 
watts with any one of 3 types of control. 

Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your spe- 


cific requirements. 


HARDWICK, HINDLE, inc. 
Rheostats and Resistors 
Division of 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5,N.J. Established 1886 =U. S.A. 
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Voltage Stabilizers 
Assure Top Performance 
(Continued from page 113) 


thereby reducing the output voltage of the regulator. 
The action continues until an equilibrium is reached. 
Under the most adverse conditions this is of the order 
of 0.1 seconds and under normal conditions the time 
is reduced to 0.05 seconds. 


High Frequency Alternator Application 


A somewhat similar use of a saturable reactor whose 
d-c winding is controlled by an electronic circuit is 
found in the electronic voltage regulator designed by the 
Clark Controller Company for use on Tocco high fre- 
quency alternators made by the Ohio Crankshaft Com- 
pany. It holds the alternator voltage constant despite 
changes in supply voltage or load. 

In general the regulator consists of a full-wave grid- 
controlled rectifier for supplying d-c excitation to the 
alternator field, and a control amplifier circuit to provide 
the governing control for the main rectifier. Automatic 
control of the field current provides accurate terminal 
voltage regulation in the folowing manner: A control 
voltage, which is a portion of the alternator terminal 
voltage, is rectified and fed into the grid of a 6SJ7 tube 
which is the controlling element of the regulator. The 
plate circuit is connected to the d-c winding of a 
saturable reactor, the a-c windings of which are in a 
phase-shift circuit. Any change in alternator terminal 
voltage reacts on the tube so as to raise or lower its 
grid bias thereby controlling the amount of current 
which flows through the d-c winding of the saturable 
reactor. Changes in this current vary the inductive 
reactance so as to shift the phase angle of the output 
voltage from the phase-shift circuit. This output voltage 
is applied to the grids of thyratron tubes in the main 
rectifier circuit, thus controlling the d-c excitation of the 
alternator. 

The 6SJ7 tube is supplied with voltage from a regu- 
lated power source which is an integral part of the 
control amplifier. Anti-hunt and stabilizing circuits have 
been incorporated into the amplifier circuit to control 
speed of response and to assure absolute stability. 


Lead Drop Compensation 


Electronic stabilizers are, in the final analysis, pre 
cision devices responsive to a reference voltage selected 
at the discretion of the designer. If the leads from the 
stabilizer to the load are long the voltage drop in the 
leads can be compensated for by using the voltage at 
the load as the reference voltage. . If this reference 
voltage changes from the selected value because of 
fluctuating line voltage or varying load the electronic 
stabilizer swings into action to correct. 

Magnetic stabilizers sacrifice some of this accuracy to 
provide a more simple, rugged unit requiring virtually 
no maintenance. Their primary function is to eliminate 
the trouble caused by fluctuating line voltage and find 
their widest application where the load is relatively 
constant but influenced by variations in the line voltage. 
Applications such as electrically operated temperature 
controllers, life testing of light bulbs, small motors for 
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LM TRON LEE ys 


How Dayton V-Belts transmit 
power and drive the cambers 
at the base of each shoe to create 
true vertical plane vibrations. 


Road building calls for foundations that are solid, 
compact and even. When coarse aggregate is used, fines 
must be solidly packed into the chinks and voids, and 
for the full depth of the base. 

A new machine, called the Vibro-Tamper, has been 
developed to do this important work faster, better and 
at less cost. Employing six 285-lb. shoes, each 16 inches 
long and 24 inches wide, it literally shakes and ham- 
mers the fines down into the coarse aggregate .. . at 
vibrating speeds ranging from 2800 to 3000 rpm! 

High speed, terrific vibration and abrasive conditions 
were the drive problems this manufacturer had to solve. 
He specified Dayton V-Belt Drives. First, for their 
ability to supply power efficiently at high speeds. 
Sécond, they have greater flex strength. Minimum 
stretch. And third, because Dayton V-Belts can take 
it, withstand abrasive conditions. 








... fap dance 1500 times a minute! 






This is another example of how designers depend on 


Dayton V-Belts for power transmission under unusual 
conditions. No matter what your drive problem, a 
Dayton Power Transmission Specialist stands ready to 
help you. Call your local Dayton office or write: The 
Dayton Rubber Company, Dayton 1, Ohio. 


Dayton Hubber 


THE MARK OF TECHNICAL EXCELLENCE §N NATURAL AND SYNTHETIC RUBBER 
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2. Insulates wire from chassis 





3. Prevents wire from fraying 








4. Eliminates tying wire knots 
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In Canada approved by Senedies 
Standards Association No. 8919 


















IT’S EASY TO APPLY HEYCO | 


1. Slip HEYCO on wire. 
ad Fe 2. Snap HEYCO into hole. 





| Heres what Aeyco does- 


1. Absorbs cord pull, push and torque 


5. Improves product appearance at low cost 
TEST SAMPLES WILL BE SENT ON RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 


instrument recording apparatus, photographic printing, 
and the like are admirably suited to the magnetic 
stabilizers. 


Voltage Regulation With Moving Parts 


Magnetic and electronic voltage stabilizers maintain 
the output voltage without moving parts. Voltage regu- 
| lation also is effected by mechanically adjusting the 
| circuit components either manually or automatically. 
| The manually adjusted auto-transformer having each 
turn of toroidal wound coil brought out to a commu 
tator segment provides a convenient method of adjust 
ing the voltage. However such a unit cannot be classi 
fied as a voltage regulator because, once set, it is irre 
sponsive to variations in line voltage. 

The Superior Electric Company combines such a 
variable transformer with a motor drive controlled by 
an electronic detector bridge to produce a voltage regu 
lator in the true sense of the word. A variation of the 
output voltage is picked up by the bridge, fed through 
| a thyratron tube control circuit to a highly damped 
synchronous reversible motor which drives the variable 
transformer to a position where the variation is nullified 
(Fig. 11). Usually the variable transformer is hung 
across the line and a voltage picked off it is fed into 
| an auxiliary transformer in series with the load. The 
voltage of the auxiliary transformer boosts or bucks the 
line voltage to correct for voltage variations. The same 
company also. supplies a fully electronic voltage regu 
lator. 

The induction regulator, used so effectively in power 
generation applications to regulate the voltage, now has 
been redesigned and reduced in size for built-in applica 
tions to provide either a stabilized voltage or variable 
voltage from a constant source. Fundamentally the in 
duction regulator is a device having a primary windine 
in shunt and a secondary winding in series with a cir 
cuit. The voltage is controlled by “changing the relative 
position of the primary and secondary windings of the 
regulator, thereby changing the flux interlinkages. Since 
there is no electrical connection between the two wind 
ings, stepless control is obtained without brushes or 
other parts requiring replacement. The control can be 
manual or, as shown in Fig. 12, automatic. 

The automatic induction voltage regulator uses a 
voltage regulating relay, responsive to changes in load 
voltage, to actuate a driving motor through a motor 
control relay, providing accurate and dependable control. 
These units are available in 300 to 1200 volt-ampere 
sizes for 120 and 240 volt connections. The normal 
regulation is +15 per cent but some are available 
which permit the voltage to be adjusted from zero to 
200 per cent nominal voltage. 

Another type regulator adapted from power applica 
| tions is the mechanical type designed to regulate the 
output voltage of small a-c or d-c generators by adjust 
ing the field. It consists of a stack of carbon plates and 
what amounts to a multipletap switch. The latter 
comprises a group of leaf springs; insulated from each 
other and having mounted on their free end silver 
buttons (Silverstat). An armature with a pusher arm 
actuated by a two-coil electromagnet is mounted above 
the leaf springs, which are connected to the carbon 
plates. When the armature is attracted to the magnet 
coils the pusher arm allows the free ends of the lcaf 
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where you need it...when you need it 


Wie 


Wagner Dry-Type Transformers 


Modern manufacturing and 
lighting methods impose many 
varied demands on the power 
circuits in your plant. The 
safest, most economical way 
to put power where you need 
it—when you need it is to in- 
stall Wagner dry-type trans- 
formers. 


No special vaults are required, 
even in locations where fire 
hazards are present—conse- 
quently, you have lower in- 
stallation costs and lower 
insurance rates. Speedy, nation- 
wide service facilities are avail- 


~~ 
aso’ 
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able to users of Wagner Trans- 
formers. 


Twenty-nine branch offices, 
located in principal cities and 
manned by trained field engi- 
neers, are at your service. Con- 
sult the nearest office on your 
next transformer problem. 
Bulletins TU-180 and TU-181 
will give you complete infor- 
mation on the complete line of 
Wagner Power and Distribu- 
tion Transformers. 


Wagner Electric @rporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S. A. 


,s* 


BRIDGE BRAKES - POWER AND DISTRIBUTION TRANSFORMERS - MOTORS 


A 100 kva two-winding 
dry-type transformer, 
showing typical construc- 
tion used in the larger 
units, which are designed 
for indoor service only. 


Typical construction of 
two-winding dry-type 
transformers through 10 
kva, and air-cooled auto- 
transformers through 25 
kva. These sizes can be in- 
stalled indoors or outdoors. 


Consult Wagner Engineers on All Transformer Problems 


* UNIT SUBSTATIONS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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CLUTCH PLATE 
le LALA 7 Me 


A DETROIT POWER 
SCREWDRIVER, with 
hopper mounted on each 
side assembles hex-head 
cap screws, nut and retain- 
er washer into a 
clutch pressure plate 

—an operation that 
greatly speeds up 
production from ap- 
proximately 120 as- 
semblies per hour by 

the old hand method 

to 360 to 480 per hour by 
this modern machine way 
. a happy solution of a 
problem that confronts all 
manufacturers of automo- 
tive clutch equipment. The 
nuts are positioned in fix- 
ture by means of an air 
cylinder . . . the washers 
are placed in fixture by 
hand. The machine is com- 
pletely air operated to 
eliminate operator fatigue. 


If you have a production 
screw - driving problem, 
send sample assemblies for 
estimate. 


DETROIT POWER SCREWDRIVER CO. 
2817 WEST FORT ST. @ DETROIT 16, MICHIGAN 
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springs to rest against a stop of insulating material. In 
this position the silver buttons are separated from each 
other, inserting the maximum resistance into the field 
circuit. When the armature moves away from the coils 
the pusher arm bears against the leaf springs thus caus 
ing the silver buttons to make contact successively, 
cutting out all or part of the resistance. The pull of 
the coils on the armature is balanced by a coiled spring 
so that the armature moves only when there is a need 
to adjust the field current to correct for a change in 
output voltage. 


On a-c regulators the control element operates on 60 
cycles. A capacitor is used in the regulator coil circuit 
to decrease pulsations. On frequencies other than 60 
cycles a full-wave rectifier is used to supply the unit. 
On d-c applications the unit is energized directly from 
the d-c generator. The regulator is rated at 125 volts. 
For higher a-c voltages a transformer is used and for 
higher d-c voltages a resistor. 


Hence the electrical product designer never is forced 
to discard a design because it requires a stabilized input 
voltage. However he must decide exactly what stabilizer 
is best suited for his product both from performance and 
cost considerations. 
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Modern Plastics Encyclopedia. 1948 Edition. Plastics Catu 
logue Corp., New York 17. 1667 pp.+12 technical charts 
$8.50. 


The 1948 edition of this landmark in the field of plastics 
literature perhaps needs no introduction except to say that it 
lives up fully to the high standard of previous annual editions. 
Certainly, anyone working or interested in the field of plastics 
will find it an invaluable source of reference—both as to tech- 
nical data and commercial information. An introductory sec- 
tion of 64 pages illustrates some 122 new plastics applications 
in many fields and it is interesting to note how many of these 
are electrical in nature. As usual charts, diagrams and tables 
are used profusely. 

Where the 1947 edition appeared in three separate volumes, 
this year’s edition comes in one volume with a set of 12 tech 
nical charts separately boxed. It is a matter of personal pref- 
erence whether the new format is more convenient. This re- 
viewer would suggest tab-indexing for so bu'ky a volume 


Foreign Patents Abstract Available 


Abstracts of 358 United States patents formerly owned by 
nationals of enemy countries and seized by the Department 
of Justice, Office of Alien Property, since 1945 and compiled 
in an 85-page booklet are on sale by the Office of Technical 
Services, Department of Commerce, Washington 25, D. C. 

This compilation is one of several groups. that will be 
issued from time to time by the OTS as part of its general 
function of making technological information from Govern- 
ment sources avalaible to American industry. Copies of the 
compilation (Report PB-88841, “List of Vested Patents Avail- 
able from Office of Alien Property’) cost $4.00 each, and 
orders should be sent to the Office of Technical Services cov- 
ered by a check or money order payable to the Treasurer 
of the United States. 
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UNIT-BEARING 


MOTORS 


FOR SMALL POWER NEEDS where a short, com- 
pact motor that requires little or no maintenance is called 
for. Design engineers have already found many new uses 
for G-E unit-bearing motors from vibraphones to pumps, 
from ticker tapes to agitators. And they are easy to fit into 
your product design, too! 


You get quiet operation and long motor life with 
the unique single-bearing construction. G-E unit-bearing 
motor’s one bearing surface allows lifetime, forced lubrica- 
tion from a sealed oil reservoir. The bearing and motor 
housing are machined in one set-up to give you perma- 
nently true alignment and consistent operation. Totally en- 
closed to protect the motor from harmful dust and grit. 


Where you have an application that requires a small 
motor,| think of G-E unit-bearing motors. Your nearest G-E 
sales representative will be glad to help you, or for more 
information, write for GEC-219. Apparatus Dept., General 
Electrie Company, Schenectady 5, N. Y. 





PAPER - STAINLESS - BRASS 


* CAST IRON - ALUMINUM 
* SDILSW1d + 1331S 


* TGNOW 


BRONZE 
ee] A 2-5) 


004" TO %o PRECISION 
IN @&@ DRILLABLE MATERIALS 


If your job is to drill small, precision holes in hostile material 
try the Hamilton Varimatic Drill. It's super-sensitive; and the 
speed is infinitely variable between 840 and 9300 R.P.M. 
Clearances and travel are ample for all work of medium size. 
80% of present installations are repeat orders. The reason for 
this popularity is built into the machine. Our Bulletin V-47 
“tells all’. Write for itl 


an : 
Dy ae 
TOOL COMPANY 


© HAMILTON ® OHIO e Ue S@A 


Any Type or Kind of 


Electrical Porcelain 


@ It intrigues you to see the many interesting porce- 
lain pieces being made by Colonial, one of America’s 
oldest and largest porcelain manufacturers. The glazed 
porcelain tubing below is being made for sliding con- 
tact resistors. Colonial also makes tubing of unglazed 
refractory porcelain for wire-wound resistors. Your 
inquiries on any type of electical porcelain are invited. 


The Colonial Insulator Co. 


pe ee 907 Grant St., Akron 11, Ohio 
Chicago Office: 


2753 W. North Ave 
eS Telephone HU-6809 
MACE TO ORDER 


Balancing Cost and Performance in 
Universal Motors 
(Continued from page 93) 


order of .0005 sec or less in high speed armatures, and 
during this period the short circuit current flows through 
the brushes. If the resistance of both coil and brush is 
low, this short circuit current may be even greater than 
the load current. 

Commutation can be improved by designing primary 
core laminations to increase the reluctance of the arma 
ture field path and consequently decrease distortion of 
the main field. Correct proportioning of the field 
strengths produced by armature and main field to ob 
tain a more desirable field in the commutating zone 
will also improve commutating conditions. For in 
creased brush life, it is desirable to keep short circuit 
current down to a minimum. Much can be done by 
motor design, but brushes should have sufficient resist 
ance to assist in holding down this current and yet not 
cause excessive voltage drop at the brushes. The brush 
should have sufficient cleaning qualities to keep the 
commutator clean without taking off the oxide surface 
and have some lubricating qualities to permit smooth 
operation and eliminate chattering of the brush on the 
commutator surface. 

Brush manufacturers have done a good job in brush 
development, but the brush cannot be expected to cure 
all commutating troubles. In designing the motor, the 
voltage under the brush should not exceed 5 volts, and 
the brush should not span more than 1% bars for best 


results. Current ratings for brushes, in amp per sq in. 
of brush section, establish the size of the brush as far 
as load current is concerned, but the section may have 
to be increased to handle both the load and short cir 
cult current. 

Adverse Commutation Factors 


Two important mechanical factors affecting commuta 
tion are the commutator surface and vibration. Com 
mutators are usually of the built up type, with copper 
bars and insulation segments held together with steel 
and mica V-rings, but some low speed commutators are 
molded. For either type the copper bars must present 
a good wearing surface and be strong enough to stand 
the forces of high speed operation. There must be no 
movement of the bars. One ten-thousandth of an inch 
difference in height between adjacent bars or any ec 
centricity between the commutator surface and bearing 
journals may cause excessive sparking. Vibration of the 
armature or the load which the motor is driving will 
hav e an effect similar to an eccentric commutator, Caus- 
ing the brush to bounce or chatter. The finished surface 
of the commutator on the completed armature is im- 
portant and is usually turned with a diamond tool. The 
insulation between bars is normally undercut since the 
copper bar does not wear at the same rate as the 
insulation. 

The number of commutator bars is a multiple of the 
number of slots. Most universal motors use two bars 
per slot, but one bar per slot may be used for low 
voltage applications, or three for higher voltages or larger 
motors. The number of bars is chosen as a compromise 
between a large number to reduce the voltage per bar, 
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NAP-LOC 


TRADE MARK 





K 


LIMIT SWITCH 


..-More Than Mere 


There’s a real difference—ask any one of the 
several thousand satisfied customers who’ve 
bought Snap-Lock limit switches from us in the 
past ten years. Better still, ask one of our new cus- 
tomers (and we recently counted 75 in a 30-day 
period) why they specified Snap-Lock, whether 
for limit or our other types of switches. 

They may not go into detail on the design 
points—they may skip over the pure silver con- 
tacts with positive wiping action, the oil and dust 
resistant case, the locking action for both “on” 
and “off” positions, the completely separated 










mechanical and electrical sections—but they'll all 
tell you the Snap-Lock can take it. 

A good limit switch is the mighty midget on 
your machine. It costs only a few dollars, but 
controls equipment worth thousands. Why take 
chances? Get the only switch that’s built by 
machine tool builders, for the kind of punishment 
machine tool usage dishes out. When you want 
dependable, trouble-free performance under the 
most severe conditions, youll want Snap-Lock. 
May we send you more information? Write for 
bulletin EM -42, showing diferent types of switches. 





Electrical Features 


Snap! and the circuit is closed—or opened. 
Pure silver contacts. Positive wiping ac- 
tion—with no arcing. Wiring connections 
easily accessible. Insulation in excess of 
specification requirements. Oil and dust 
resistant case. Single pole, double break, 
double throw. 























Mechanical Features 


Locks in ON or OFF position. Rugged 
construction; completely separated ana 
the electrical section. rates on light 
pressure at 10° travel with additional 29° 
over-travel. Standard operating lever of 
drop-forged steel, equipped with hardened 
steel roller. Stainless steel shaft running 
in bronze bearing. 
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Shows How to 
Save Money on 


NAME PLATES 


Write now for your copy 


EC 


Name « 


Over 4500 shapes aud sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”... Ecoa quality 
is enduring. Your request for a quotation is 
solicited — you will receive a prompt reply. 


Metal Nome Plates, etched or lithographed ® Plastic Name 

Plates, Dials and Panels, lithographed or screened * Etched 

Metal Scales, Clock Dials, Instrument Panels, Art Novelties, 

Advertising Specialties * Etched Metal Panels for elevators 
and architectural uses. 





| and a small number to increase the size and strength of 
_ the bar and reduce the cost of assembly. 


Proper brush rigging consisting of brush holder, 
brushes, and springs contribute a great deal to good 
commutation and operation. Smaller motors usually use 
a cartridge type brush holder made up of a bronze or 
brass insert insulated from the motor housing by a fiber 


| tubing or molded composition. Inserts are broached to 
| close tolerances to prevent the brush from being either 


too free or sticking. The brush holder is brought close 


| to the commutator to eliminate chattering of brushes and 


sparking. 

Some of the larger motors and particularly the com 
pensated type use a rocker ring brush holder shown in 
Fig. 1. In this type brush boxes are mounted on an 
insulating ring in the motor housing so it can be rotated 
to the proper brush location and then locked in place. 
Positioning is important because the brushes on a two 
field compensated motor must be adjusted to neutral 
location, while in a single field motor they must be 
accurately located off neutral to obtain compensation. 

Pressure of the brush against the commutator is 
obtained by a coil spring in the cartridge type brush 
holder and a spiral spring in the rocker ring type. 


| Proper pressure depends to a certain extent on the ap 


plication, but normally a new brush should have a unit 
pressure of approximately 5 psi. In the cartridge type 
brush holder this will usually drop to about 2.5 psi as 
the brush wears shorter. Less variation in brush pressure 
can be obtained on the rocker ring type of spring. 


Brush Spring Considerations 


These values of unit pressure may have to be increased 
if the application is subject to severe vibration. Too 
light a pressure will allow the brush to bounce and 
chatter with vibration and cause sparking. Too heavy a 
pressure on the other hand will cause excessive friction 


| between the brush and commutator and will roughen 


the commutator surface. Either condition will cause the 


| commutator to overheat, reduce brush life, and may even 


result in solder being thrown from the commutator con 
nections. 

Motors with lighter ratings and lower current may 
use a brush without a shunt, with current flowing from 


| the insert to the brush and also through the spring to 
| the brush. This is a less expensive method of construc 


tion, but currents that are too high may cause side 
wear of the brush and may heat the spring causing loss 
of spring pressure. Current carrying capacity of this 
construction can be ‘increased by copper plating the 
sides of the brush to make a lower resistance contact 
with the brush holder. 

For higher ratings a shunt is necessary to carry cur 
rent directly from the brush holder to the brush. The 
brush holder cap should be so constructed as to give a 
firm, positive contact between the brush holder and 
shunt terminal, or the advantage of the shunt may be 
partially lost. 

Good performance and long life in a universal’ motor 
requires a careful choice of materials and good manu- 
facturing practice in addition to good design. Due to 
the high speed of the armature there is a large amount 
of iron loss caused by the frequency of flux changes 
during both a-c and d-c operation. On a-c there is also 
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made to sell 
with chrome! 


* the original nickel-chromium 
heating element wire 





Point to remember when writing specifications for electrical 

heating appliances . . . If they're made with CHROMEL, they're made to sell 
. .. and stay sold, too, to satisfied customers. CHROMEL, you know, 

is the original nickel-chromium resistor wire . . . the wire that first made 
electrical heating practical. It gets hot, stays hot, lasts a 

long time. Nice to work with, too. Our Catalog—M1I tells 


the complete technical story ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 tAWTON AVE. @© DETROIT 8, MICHIGAN 
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MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 





That’s our FUNCTION! 


There's not a great problem involved 
to meet specific requirements “on de- 
livery” . +. any wire can be manufac- 
tured "to pass." But it's another mat- 
ter to meet these same requirements 
year after year under the severe strains and loads 
in service. 





Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service life 
of your product will not be impaired because of 
an inferior wire or insulation—if it's a Hudson 
Wire product. That's what we are paid for! 


Just Fill In Gauges and Mail For Samples and Prices 









Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


HUDSON WIRE COMPARY 


CONNECTICUT 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum | 


Silk Covered 
























iron loss in the field core. Therefore, in order to get 
the most out of a motor at maximum efficiency and with 
a safe temperature rise, lamination steel with low iron 
loss and high permeability is necessary. In some appli- 
cations losses may be reduced by using a steel with a 
thin coating of enamel or other insulating material 
which increases resistance between laminations and re 
duces eddy current losses. A further increase in efficinecy 
can be obtained by annealing the laminations to remove 
punching strains which reduces core loss and increases 
permeability. Thickness of laminations also effects the 
losses. All of these factors must be weighed when bal 


| ancing cost and desired performance. 


Factors in Armature Winding 


Armatures may be wound with either cotton, silk or 
rayon covered enameled copper wire. New synthetic 
enamels without any covering have proven satisfactory 


| in many applications, and have the advantage of better 


space factor in winding and higher efficiency. Wire must 
be wound with sufficient tension to obtain a tight wind- 
ing and then held in the slots with insulating wedges. 
Windings must be insulated from the core, shaft and 
commutator steel parts at all points well enough to 
withstand ground test voltages as specified by NEMA 
specifications. Leads from the armature winding to the 
commutator must be carefully supported from under 


| neath, well insulated between leads, and tied down by 


banding. Leads are dip-soldered to the commutator bars 


_ with a grade of solder that will not soften and throw 


out under extreme operating temperatures and speeds. 
For high speed or heavy duty applications armature 
leads may be staked into the bars. 

The complete armature is dipped in a thermosetting 
varnish and baked to bind the winding into a solid 
mass, with the number of coats determined by motor 
speed and service conditions. Hard varnishes are avail 


_ able for applications where abrasive resistance is de 


| sirable. It 


is necessary to insure that the armature 
winding will not move during operation. A single wire 
.032 in. diam, 1% in. long in the top of the slot of an 
ordinary vacuum cleaner armature will exert a centri- 
fugal force of about 14 oz, or approximately equal to 
the total weight of the armature. A slight movement 


| of a single wire may throw the armature out of balance 


enough to affect commutation and bearing life. 

Field coils in most salient pole, concentrated windings 
are wound with a high grade of synthetic enamel 
covered wire and completely wrapped with tape before 
being assembled into the core and anchored into place. 
The assembly is impregnated with a suitable insulating 
varnish and baked to make the coils moisture resistant 
and to help hold them rigidly in place. Compensated 
motor stators are wound much like induction motor 
stators. The coils are seldom taped, but are tied securely 
in place and varnish impregnated. Leads from the field 
coils must be securely anchored, well insulated, and of 


| sufficient size to safely carry the load current. 


Bearings of a universal motor are either sleeve or 


| ball bearings depending upon service requirements. Con- 


ventional types of ball bearings with good high-speed 
qualities are used with double or single seals as required 
by the application. Care must be taken in machining 
bearing fits and assembling bearings as too tight a 
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x It’s a promise! Your first test of Gracoil Transformers 
in your new electrical equipment will be an exciting dis- 
covery. For Gracoil Transformers are sold on a “prove it first” 
basis. No guesswork. You simply arrange for a production 
sample Gracoil Transformer built to your b/Pp specifications. 
Try this sample under your own actual working, assembling, 
and testing conditions. Convinced that your sample Gracoil 


Transformer is better, you can order produc i 


tion quantities 
with absolute assurance of physical and electrical correctness, 
y assembly... S¥ 


Coil Assem- 
blies include: 
Armature 


pstantial savings. In ad- 
Field « Choke 


smaller Filament, 








uniformity for eas 
dition to types shown above, Gracoil produces 
Audio Transformers and Filter Reactors. [solation, Step-UP» Balance @ In- ? 
Step-down Transformers round out the complete line. duction « Magnet ° Reactance 
o switch to the “production sample” Timing « Relay * Solenoid 
Telephone Types ° wound to 


advance. No other 


Now is the time t 
ducts and lower 


method of testing your transformers in 
method could be so sure to better your pro 


your costs. W rite. 





exact specifications. 
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Write for the 
new EMC catalog; 
packed with prac- 
tical information 
about gear reducer 
motors with subfrac- 
tional ratings up to 
1/12 h. p. 
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1204 STATE STREET 
RACINE, WISCONSIN 
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LAMINATION 


DIES 


Leading motor and 
electrical parts manu- 
facturers look to Cres- 
cent for accurate, 
experienced production 
of lamination dies. A 
typical Crescent job is 
the Segmental Type 
Stator Lamination Die 
shown here. Crescent 
precision dies are 
made to your specifi- 
cations or designed 
from your part prints. 
For full information, 
ask for our new bulle- 
tin, “Specialists in 
Precision.” 


CUSToM.ayurr rancTiOnAL WP. MOT 


1780 Southfield Road 

























| fit on either the shaft or housing may distort bearing 


Stamping & Assembly | 
Facilities | 
Also Available 


TOOL AND 
DIE COMPANY 


Lincoln Park 25, Mich. 








races causing noise and excessive wear. A loose fit will 
cause. noise and may allow the bearing to turn on the 
shaft. Sleeve bearings are normally cheaper and quieter 
than ball bearings, but have a higher friction, consum 
ing more of the motor’s output and reaching higher 
temperatures. 

Motor housings may be supplied by the motor manu 
facturer, or to save space, weight and cost, the housing 
may be an integral part of the appliance. Material se 
lected for a housing depends largely upon the applica 
tion; method of forming the material usually is deter 
nine by quantity to be built. If the appliance i is to be 
portable parts may be of aluminum: die cast, or gravity 


| feed or permanent mold casting; if not portable, die cast 


zinc or cast iron may be selected. Some fabricated o: 


| drawn sheet steel housings are used. 


Machining of the housing must be precision work in 
order to obtain satisfactory performance and life. For 
best electrical performance the air gap between stator 


| and armature is kept to a minimum, sometimes being as 


small as .010 in. This requires accurate alignment of 
the bearings. Brushes must also be accurately located 


| with respect to the commutator, and frame and bracket 
| fits must be close to prevent bearings from shifting or 
| binding the shaft. 


Lubrication Difficulties 
If the application allows the motor to be ventilated, 
care must be taken to get properly located vent holes 


| and a good fan and baffle design to obtain maximum 


air flow and quietness. The lubrication system depends 


_ entirely upon the application and type of bearings used. 
| One of the most common causes of failure of universal 


motors in service is over-oiling since excess oil or grease 
causes shorting of commutator bars, deterioration of 
winding insulation, and excessive brush wear. 

Close inspection of mechanical parts and thorough 
testing of electrical performance is essential in the pro 
duction of quality motors. High frequency and high 
voltage test equipment are used to check wound parts 
for short and open circuits, wrong number of turns, and 
neutral location of the armature. Dielectric tests of all 
wound parts and of completed motors must comply 
with standards set up by AIEE, NEMA, ASA and 
Underwriters’ Laboratories. 

Compliance with the various codes is necessary in most 
cases before a motor driven appliance can be marketed. 
For example, the Underwriters’ Laboratories require the 
apparatus to meet specific requirements in the interest 
of public safety, and many cities will not permit the 
sale of certain appliances unless they have Underwriters’ 
approval. Some national magazines have testing labora 
tories and advertise only appliances that meet their 
standards of performance. The Federal Government, 
some states and foreign countries and many electric 
power companies also have specifications with which the 
appliance must comply. 

In cooperation with several motor manufacturers 
NEMA is planning on standardizing important di 
mensions of universal motor parts. Acceptance of these 
plans and the development of standard parts will per 
mit cost savings in quantity production of standard items, 
and will give appliance manufacturers assurance of al- 
ternate sources of supply for motor parts. 
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SELENIUM RECTIFIERS 









Gives you BETTER PRODUCT DESIGN 
Electrically, Mechanically, and Thermally 


Wherever your product calls for conversion of 
A-C to D-C, Federal Selenium Rectifiers can 
simplify your design problems three ways: 

Electrically—because of their inherent high effi- 
ciency and lasting characteristics. No power-con- 
suming filaments—less wattage loss—and no time 
lag. D-C output is delivered instantly on application 


Whatever your power conversion requirements, 
from milliwatts to kilowatts, there’s a Federal 
Selenium Rectifier that will fit into your plans. 
And every Federal Selenium Rectifier is backed 
by the research, engineering and production 
skill of America’s oldest. and largest manufac- 
turer of selenium rectifiers. Write Federal today 







of A-C potential. 

Mechanically—because of their unusually rugged 
construction. Designed to withstand shocks and vi- 
bration. No fragile internal elements—no moving 
parts to wear out. Available in a wide range of 
space-saving, weight-saving designs. 
Thermally—because they run cooler, without hot 
filaments or magnetic core losses. Construction per- 
mits highly efficient convection or forced air cooling 
where desired. 


for information on your rectifier requirements. 
Dept. F816 



















FTR 
Ramee federal Ielephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 












KEEPING FEDERAL YEARS ANEAD...is IT&T's world-wide 
research and engineering organization, of which the Federol 
Telecommunication Laboratories, Nutley, N. J., is a unit. 





in Canada :— Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors :— International Standard Electric Corp. 67 Broad St., N.Y. 
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and mechanical strength 


out costly rejects. 


request. 


Fr” those small insulators 
requiring high dielectric 


specify LAVITE. the rugged, 
, close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 


Square ¢ Rectangular ¢ Triangular 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes ... PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afces plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0" 


PARAMOUNT PAPER TUBE CORP. 
612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 








Plaster-Mold Castings 


(Continued from page 107) 


and does not clear the plaster mold well. Even a very 
small radius is better than none. At the mold parting, 
however, square edges are permissible or advantageous. 

Fillets at inside corners can often be made liberal but, 
if they have a large radius, there should be, where pos 
sible, a rounding of the corresponding outer edge (pret 
erably about the same center) on the opposite wall so 
that the wall thickness is uniform. This helps to avoid 
metal concentrations that may result in undesirable stress 
and saves metal cost. 

Rule 10—Avoid designs that necessitate irregular part 
ings unless assured that they are permissible and do not 
nendive undue cost increase. This rule applies to the 
design of most types of castings. If the designer is not 
sure how the casting will be placed in the mold or where 
the parting will come, he should confer with the foundry 
engineer and follow his advice. Irregular partings are 
likely to make flash removal more difficult than if the 
parting is flat. 

Rule 11—Choose the simplest feasible shape that will 
meet requirements. By so doing, both the cost of the 
pattern and that of the casting are likely to be mini 
mized and better appearance assured. Moreover, finish 
ing, such as machine work, polishing, buffing and ap 
plication of coatings to castings, is likely to cost less 
than for more complex shapes. Streamlined shapes, free 
of unnecessary projecting elements, usually are favor 
able to good casting results and are pleasing to the eye. 
Simple geometric shapes are also favored from an appear 
ance standpoint. 

In general, it is best to avoid large flat surfaces partly 
because true flatness is hard to achieve and small ir 
regularities appear more prominently than, for example, 
on crowned or curved surfaces. This is especially true on 
surfaces that are to be polished or that receive a lustrous 
finish. Surfaces to be machined flat can be cast fairly 
flat but, even then, the flat area should be no larger 
than other conditions require. 

Rule 12—Specify no dimensional tolerances closer than 
are essential or than can be held on mating parts unless 
such tolerances are within limits easily held on plaster 
mold castings. This rule parallels that for all parts de 
signed for production at minimum cost. The fact that 
close dimensions can be held, as cast, is not a good 
reason for requiring that they be so held except where 
essential. To so specify, is almost sure to increase costs 
with no compensating benefit. Close limits set to apply 
where no fits are required merely multiply foundry prob- 
lems with no gain whatever and. with probably cost 
increase. 

Where close limits are essential or definitely beneficial 
they should be given on the drawing in decimals but 
not closer than are needed. Dimensions closer than can 
be held as cast require machining at added cost. Where 
machining is unavoidable, the drawing should so indi 
cate and an allowance for this should be made but 
without demanding closer limits, as cast, than are readily 
held. 

The usual allowance for metal to be cut off in ma 
chining is about 1/32 in. minimum but less can be 
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NEW INDIANA PERMANENT MAGNET MANUAL 


Not a catalog. Not a reprint. It’s an up-to-date 
DESIGNER’S HANDBOOK! 


Here’s a new reference book that you'll want within arm’s reach. From 
front to back, it contains helpful information about permanent magnets— 
what they are and how they’re used. Air gaps and their functions... new 
magnet materials .. . energy curves and formulae . . . design procedure 
and construction data. All in simplified form for easy use. 

This new 32-page manual, complete with 92 illustrations and graphs, 
reflects the design experience of more than 25,000 different permanent 
magnet applications. Prepared for you by the research and design staffs 
here at INDIANA—world’s largest exclusive permanent magnet manu- 
facturer. A request on your company letterhead will bring a copy to your 
desk. Write today—ask for free book No. 4-G-9. 


THE INDIANA STEEL PRODUCTS COMPANY | 
PRODUCERS OF “PACKAGED ENERGY” SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, WESTCHESTER COUNTY, W. Y. 
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A motor is just as efficient as its brushes. 
Often an excellent motor is put into 
operation equipped with brushes selected 
for general use. However, atmospheric 
conditions, temperature and overloading 
impede efficiency and performance. Our 
engineers will gladly make the proper 
recommendations to increase motor ef- 
ficiency with the use of the proper 
brushes. Look to “Ohio"” for good per- 
formance in the Motor and Generator 
Brush Field. 


Send for Our Reference Book in your 
category:—Industrial, General Pur- 
pose, Mining, Welding, Refrigeration, 
Appliances, Transportation, Carbon 
Specialties. 





* 





ORDER YOUR 
CARBON BRUSHES 
FROM A 
SINGLE 
SOURCE 





Ph 


12508 BEREA ROAD ®* CLEVELAND 11 


0 a & 0 


GENERATOR 
OR MOTOR 
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and on some other dimen 

sions, if the foundry so agrees. In general, the closest 
dimensions than can be guaranteed, as cast, are + 0.005 
in. per in. where the measurement is not across a part 
ing and is not controlled by a loose core. Across partings 
or where the dimension is affected by loose cores, + 0.010 
in. per in. is the usual minimum, as cast. 

To hold these dimensions, as cast, patterns have to 
be made within + 0.003-in. limits and core boxes must 
be within limits nearly as close. Care must also be 
taken to assemble mold parts, including cores, precisely. 
Allowances must also be made for shrinkage of the 
casting in cooling as well as for slight changes in the 
dimensions of molds and cores in baking. Such facts 
make it clear that there is no net gain in specifying 
limits closer than conditions make it imperative to hold 
unless these limits are well within those the foundry 
can hold in the normal run of work. 

It is also clear that dimensions are readily held close: 
than for sand castings but that the limits must be 
wider than are often held in die and sometimes in 
other metal-mold casting. 

Rule 13—Allow sufficient draft in insure ready with 
drawal of patterns from molds. Less draft, or a minimum 
of % to 1 deg on a side, is required than for sand cast 
ing. In some cases, the draft is less than for metal-mold 
castings, partly because the plaster mold is destroyed 
after the casting is made, while with metal molds the 
casting must clear the mold after solidification. In other 
words, in plaster mold work draft is needed only to 
get the pattern free. 

In metal-mold castings, cores require a minimum 
draft of 0.020 in. per in. of length or diameter for 
copper-base castings and 0.015 in. per in. for aluminum 
base castings. No draft is needed for loose cores in 
plaster molds because the core is always disintegrated. 

Rule 14—Provide integral projections for fastening 
purpose when their use effects net savings in overall 
production costs. Castings often can be made to include 
integrally cast studs or hollow projections that facilitate 
fastening (as by staking, riveting, spinning or applica 
tion of Speed Nuts) to mating parts. In some cases, 
this practice effects economies through elimination of 
the purchase and handling of separate parts at assembly. 
When the saving is significant, it should not be over 
looked but the matter is one for close analysis and the 
expedient should not be employed if it complicates pat 
tern and casting to an extent such that no net gain 
results. 

There may be cases, however, in which a slight net 
increase in cost is justified on this score if the fastening 
is a better one or avoids, for example, corrosion problems 
or changes in resistivity that are of significance. 

Rule 15—Employ ribs when their use yields benefits 
not otherwise secured and does not involve dispropor- 
tionate cost increases. Ribs are often applied to increase 
stiffness and strength, to avoid stress concentrations and 
to avoid undesirable increase in section thickness at some 
points. The same is true in all types of castings. In 
general, the edges of ribs should be rounded and there 
should be at least small fillets where ribs join other 
parts of the casting. It is often better to employ a thin, 
well-ribbed construction than to use heavier sections 
without ribs, especially when the result saves metal, 
increases stiffness and reduces metal concentrations. In 
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Use this one dependable source with 


the ability and experience ‘to supply 






your needs for both resistance weld- 






ing equipment and presses. 







Increase your production efficiency by 


teaming the right Warco Press and 






the right Federal Welder against 






high costs. 







Federal is equipped to handle every 


type of metal forming or resistance 






welding application. Let our engi- 






neers analyze your product and show 






you new economies in your press and 






welding operations. 







Federal 500 KVA Hydraulic Operated Press 
Welder equipped with antifriction roller slide. 


~federal— 


WELDERS 
RESISTANCE WELDERS FOR EVERY APPLICATION 





Warco 250 ton two point 84” Double Eccentric. 
All-Welded Tie Rod Frame Press. 


PRESSES 
FROM 50-TON OBI TO 2000-TON DOUBLE ACTION 
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Assembly 
Insulating 
Sealing 
Embedding 


Sauereisen Electrical Cement No. DW-30 
resists water, oil, electricity and tempera- 
tures to 1000 deg. F. Used on Westing- 
house Electric Roasters and other leading 
appliances. 

Sauereisen Electric Resistor Cement No. 
78 for coating resistors and embedding 
wire. Hardens into porcelain by air drying. 
insulates electricity, radiates heat and with- 
stands temperatures to 3000 deg. F. 

Sauereisen Cement No. 31 for assem- 
bling, sealing, cementing metal, glass, por- 
celain. Quick-setting and self-hardening. 
Water and acid proof, insulates electricity 
and resist temperatures to 2000 deg. F. 

Test Sauereisen Cements on your own 
applications or send unassembled parts or 
sketches for technical advice by our experts. 


















ELECTRICAL APPLIANCES 





CEMENTING 
INSULATORS 


(METAL TO 
PORCELAIN) 











WRITE FOR OUR INDEXED PRICE 
CHART AND DATA SHEET 


SAUEREISEN CEMENTS COMPANY 


Technical Cements Industrial Compounds 
Acid Proof Construction Electrical Insulation 
Sealing Assembling Bell Spigot Pipe Jointing 





1642 SHARPSBURG ST. 
PITTSBURGH (15) PENNA. 











TRACING CLOTH 
THAT DEFIES TIME 









































@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 
Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. | 
If you like a duller surface, for clear, 


IMPERIAL 
Ing Cloth ie geod for iat cs wet, RACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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all cases, however, the ribs should be so placed that they 
do not complicate casting operations and do not inter- 
fere with pattern withdrawal. Where possible, also, ribs 
should be placed where they do not detract from the 
appearance of the finished product. 


Mold and Casting Dimensions 


Overall dimensions of castings cannot, of course, ex- 
ceed those of available molds and the size of these is 
somewhat limited. What is termed a “standard” mold 
is 10 x 18 in. The maximum distance that the cast- 
ing can extend each side of the parting is 1 7/16 in., 
hence total height is 2% in. maximum. This applies 
to so-called “unit strip” molds. 

Such molds usually are divided into strips or areas 
into which several patterns are fitted. With this ar 
rangement, as many castings as possible are made in a 
given mold. Patterns are, in effect, match plates and 
each plate often has two or more duplicate patterns at 
tached. The result is that the cost of a single mold is 
spread over many castings. 

With the unit strip arrangement, the pattern group 
ing is varied to suit production schedules. 
with a given pattern is 


When a run 
completed, another of the same 
area is put in its place. Naturally, space has to be left 
for sprue and runners. All castings in a given mold, 
being cast at the same time, take metal from the same 
ladle and have the same composition. 

On a “special” line, molds 12 x 20 in. are used, gen- 
erally for casting in some more or less special alloy or 
one not in constant use. Such molds can accommodate 
larger castings but maximum height of casting is the 
same. In the larger molds, strips, ‘made to fit, are used 
unless demand for an exceptionally large single casting 
has to be met. The larger the casting, of course, the 
fewer there are in the mold and the greater is the mold 
cost per casting. 

Although such a setup does not preclude the possi- 
bility of making fairly large castings, it is best adapted 
to making small castings at a fairly rapid rate. In con- 
sequence of this fact and because most nonferrous cast- 
ings required are usually relatively small, the setup meets 
practical conditions quite well. Castings up to 5 or 6 Ib 
are produced. 

Occasionally castings are made with metal inserts 
cast in place. Castings are said to be more nearly free 
from porosity than other types but this is presumed to 
depend upon the particular shape and type of castings. 


* * Successful Synthesis of Mica 
Announced by Army and Navy 


Despite the steady improvement in the classifica 
tion, grading and uniformity of natural mica, there has 
been no let-up in attempts to sy nthetize this important 
material, used so widely in the electrical field. Consid 
erable interest therefore has been aroused by the recent 
joint Army-Navy announcement indicating that for the 
first time a sy nthetic mica had been developed with the 
desirable characteristics of natural mica. The announce 
ment has particular significance in view of the fact that 
recently mica has been designated as a Class A strategic 
material under the Stockpiling Act. 

Both in this country and in Germany research in this 
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There can be no more objective proof of the real 
integrity and stature of a motor builder than a repre- 


sentative listing of customers served. We are proud 


of these names... they speak for them- 
selves. We are proud that Emerson- 
Electric motors continue year after year to 
power so many outstanding products of 
American industry. Only proved customer 
service can build such a list. And only 
proved motor performance can continue 


to maintain it through the years. 





Emerson-Electric Motors 
1/20 to 5 H.P., AC and DC, 


€ company we keep 





Twin-gineering is such a service—the meshing of your 
engineering minds with ours, at every point from 
drawing board to field liaison —to deliver you not 


just 24 motor but the motor for your appli- 
cation. Twin-gineering provides the satis- 
factory solution to your motor problems, 
Get intouch with Emerson-Electric today! 


' THE EMERSON ELECTRIC MFG. CO. 


ST. LOUIS 21, MO. 


EMERSON 2s ELECTRIC 


MOTORS - FANS —=——"—"=—_ APPLIANCES. 





LEADERS IN THE ELECTRICAL INDUSTRY SINCE 1890 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless « 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
: from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wie — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready to use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions 


Send for Circulars and Full Particulars 


-Z huot Pedal 


Mastercratt Foot Pedal, Side Lever, Overbead Lever and Hand W ire models 
—<ere fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


All Pyramid E-Z Wire Strippers—including the C 


| components. 


| wartime developments. 


direction had been intensified during World War II 
owing to serious dislocations of ocean routes from India, 
the primary country of origin, and consequent shortages. 
This condition was obviously particularly acute in Ger 
many and it was only natural that progress there had 
been considerably ahead of our work. After the war, 
Allied intelligence teams were able to investigate and 
evaluate the German developments and correlate them 
with the 'work done in this country. 

No details are given regarding early commercial pos 
sibilities of the new Army-Navy development, but it is 
divulged that the synthetized mica is being made on 
pilot-plant scale under a coordinated research program 


| in which the Office of Naval Research, the Army Signal 
Corps and the Navy Bureau of Ships are participating. 


The Owens-Corning Fiberglas Corp. has been retained 
under a consulting contract, which makes available all 
of the data and patents acquired by that company and 
the Corning Glass Works in two years of investigation 


| of mica synthesis, during 1945-46, 


Chemically the synthetized mica is of the fluorine 


| phlogopite type. It is described as exhibiting the well 
| known characteristics of natural mica, including perfect 


cleavage into thin sheets, chemical stability, and good 
electrical and mechanical properties. It is also indicated 


| that the Army-Navy process may eventually lead to the 


development of methods for directly fabricating mica 
Although the official announcement dces 
not elaborate on this point, this may be the crucial factor 


| in the successful commercial use—as against military 


stockpiling—of synthetic mica. This conclusion follows 
from the fact that the higher costs of synthetic mica 
(which seems likely) would then be compensated by 
the elimination of the many time-consuming manual 
operations of sorting, grading, splitting and trimming 
natural mica. 

The vital interest of the armed services in making this 
country independent of foreign natural mica in time of 
war is of course obvious, and the cost factor would then 
be secondary. Only 15 per cent of the amount needed 
in the war years 1943-44 was produced in this country. 
The Navy and the Army, both with vast commitments 
in electronic and electrical apparatus and equipment of 
all types, have been following a program of laboratory 


| research in the synthesis of mica for many years. Al 


though substitutes for mica have been developed time 
and again during the past 30 years, no successful syn 
thetic mica (the distinction is important) has been 
evolved that would result in the preparation of mica 
crystals of the size found in nature until the German 
It was found that substantial 
progress toward the preparation of large mica crystals 
from a melt had been made at the Kaiser-Wilhelm In 
stitute for Silicate Research, and that similar results had 
been obtained on larger scale by the Siemens-Halske 
Concern, Berlin. 

The Office of Naval Research is developing a proce- 
dure for prompt and wide dissemination of the results 
of the development and pilot-plant work at the Bureau 
of Mines’ Electrotechnical Laboratory, Norris, Tenn., to 
the electrical, electronics, and other industries interested 
in using synthetic mica. Organizations interested 
the possible application of fluorine-phlogopite mica are 
invited to contact the Office of Naval Research. 
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After the sale is made—when customers can 
talk about your product in terms of day-in 
day-out use--what kind of a sales story do 
they tell? Do they still give you the edge 
over your competition, or do they tell a 
story of skimping where quality really 
counts? 

Top-quality wiring materials—properly 
chosen for the job they’ve got to do—go a 
long way toward keeping buyers sold. And 
top quality — backed by a name that’s 
known for high standards—is what you get 
when you select wiring materials from the 
complete General Electric line. 
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quality wiring on your product. 






MEDIUM-DUTY PRODUCTS—Hardworking equip- 


ment needs tough Flamenol portable cords to "~— 
help keep it on the job. They’re made to take \ 


abrasion and rough handling in their stride. They’re flexible and 

light for easy handling. Their smooth, easily cleaned surface sheds 
dirt and grime with the flick of a rag. (The complete General Elec- 
tric line of portable cords also includes a full range of rubber cords.) 
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—fixture wire, range wire, and special wires and cords. 


SPECIAL HIGH-HEAT EQUIPMENT—For equipment that has to operate 
in hot locations—like ovens, boiler rooms, steel mills—choose your 
wires from the full Deltabeston line. There’s an asbestos-insulated 


Deltabeston wire or cord to match every heat 
requirement up to 200° C. The standard Delta- 
beston line and the new Deltabeston silicone- 
treated wires and cables are built to beat con- 
tinued high heat, resist moisture and flame. 


For information on any part of the complete line of General Electric 
wires, cables, and cords, write to Section M2-922, General Elec- 
tric Company, Bridgeport 2, Connecticut. 


*TRADE -MARK 






REG. U.S. PAT. OFF. 


LIGHT-DUTY APPLIANCES —So often, light-duty appli- 
ances have to do heavy jobs, and like it. General Elec- 
tric Flamenol* cords are made to bring products 

through tough situations and keep on performing well. 
Long-lived, good-looking Flamenol cords resist acids, alkalies, water, 
and oils. Use these tough, thermoplastic-insulated cords for high- 





HEATING APPLIANCES—Wherever heat’s a threat to ap- 
# pliance performance, you can depend upon General 
f Electric Deltabeston* cords. Purified, felted asbestos 
gives these cords plenty of fight against heat. Sturdy 
construction makes them tough, to take plenty of user abuse. The 
complete Deltabeston line includes heat-beating cords for every use 
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HEAT-BEATING WIRES AND CABLES 


GENERAL @ ELECTRIC 
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Rogan Offers a Wide Variety of Stock Molded || | What Does Make a Motor Run? 


(Continued from page 89) 


itself.’ Now, consider another variation of the same 
motor described in ‘Davis’ Manual of Magnetism’ 
(1847), p. 105. Here is about the same arrangement, 
but the arm is stationary, and the bent end dips into a 
circular mercury trough that is attached to the magnet. 
On passing a current through the wire, the magnet and 
its mercury trough rotates, apparently by reaction of the 
magnetic field against the stationary arm. One proves 
that the field is stationary regardless of whether the mag- 
net rotates or not, the other proves that the field moves 
with the magnet and is part and parcel of it. 

“If you build each of these models carefully as de 
scribed, you will find that they both work as claimed, 
but do not conclude, as Steinmetz did, that you can 

| assume whichever hypothesis you please. There is a 
| difference. Look closely and you will see that one mag 
|| | net is round in section, the other square. The square 
cs i sani | magnet drives its field around with itself, the round does 
SEND FOR FREE CATALOG | 
Save time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 


of sizes, shapes, colors; branded to your specifications. Write 
for free catalog now! 


ROGAN BROTHERS *2%.%c3"%0{fitut? 
Compression Molders and Branders of Plastics 








PE WK BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


“One of Faraday’s original models (left) demonstrates 
that the field of a revolving magnet is stationary, while 
the model on the right proves that the field rotates 

with the magnet. 


_not. But what will keep the field of the round magnet 
| scationary? Another field. Why not the earth’s field? 
| The only place you could not get this anchor to work 
1. Molded plastic casing 4. Open nine to fit all | kould be at one of the magnetic poles, where the fields 
requiremen ee ; : 

on iat aon W ould be concentric. . . 
ae , This riddle has been bothering electrical minds since 
3. Solder clip for easy assembly Ventilation area to reduce heat Faraday's time, but most text book writers dodge the 
| matter because they have not had the fortitude to admit 
“THE IDEAL EQUATION” ae wane - unsolved cp scr - their a Z 
WE MAKE. ..a simplified YOU GET... acco bees is always embarrassing to as ec questions ike this 
brush holder that requires less action that insures lasting satis- by green students, especially with respect to such funda- 

material, assembly time, and labor °F Performance. Practical— mental matters. 
through complete range of sizes. a ; “ 
---@ product proven by over 10 = Economical—through reduced In the unipolar generator or motor, the field is pre 
yess of widp use. ell-eround costs. vented from spinning by the amortisseur effect of the 
2 solid unlaminated field iron. It must spin slowly to 
P | ft 3 \\ | 4 ELECTRIC MFG. CO create opposing fluxes, just as there must be slippage in 
an induction motor. But the losses of this effect would 
711 W. LAKE ST. eRe te : ; ; : 

be just as unimportant as the losses of slippage in the 
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Fansteel 
SELENIUM RECTIFIERS 


You won't have to resort to crystal gazing to get a line on length of service 
when you equip with Fansteel Selenium Rectifiers. 
STABILITY is an outstanding characteristic of Fansteel Rectifiers. This is 
confirmed by countless records. Yet it is only one of the Fansteel factors of 
day-in, day-out dependability in long use. 
These are logical achievements of 24 years of rectifier specialization, 24 
years of experience with rectifier problems thruout the field. 


This is the store on which Fansteel rectifier engineers draw 





to assure superior performance and long life. Fansteel Metal- 
lurgical Corporation, North Chicago, Illinois. 


Fansteel 


mE CT EFIERS 
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ASBESTOS COVERED 


WIRE A ot 
- » » IN ALL POPULAR SIZES 


As Specalists in the manufacture of 
Asbestos Covered Wire we have con- 
centrated all the efforts of our entire 
engineering and technical staff in 
the production of wire that will meet 
your every requirement for appear- 
ance and reliability. YOU CAN DE- 
PEND ON RADIBESTOS QUALITY. 


But of equal importance, we special- 
ize in the service which we give our 
customers in shipments and atten- 
tion to all the details of their orders. 
— DEPEND ON RADIX SER- 


QUALITY and SERVICE are the cor- 
nerstones of our business. May we 
give you more information about 
RADIBESTOS Asbestos Covered 
Wire and how our service can help 
you maintain production schedules? 


Write for samples—mentioning the purposes 
for which you require asbestos covered wire 





STOS) ON THE SPOOL 


Wire. 
RADIX WiRE 


2800 EAST -S55TH STREET - 


CLEVELAND, OHIO 
a 








induction motor, unless the iron had too high a resist- 
ance. This effect has always been unapparent to de 
signers of such machines, at least to judge from the 
literature. Probably, for best efficiency the need for 
conductivity has required more iron than the need for 
flux carrying capacity or a real amortisseur winding 
should be designed, so a little copper could be used to 
eliminate a lot of iron. 

“I believe that here is a little modicum of theory that 
up to now has been missing from the pactical aspects of 
motor engineering.” 





Interlocking Controls Solve 
Packaging Machine Problems 


(Continued from page 97) 





mechanical paper trip operates. 

2. To replace the paper roll, the chief operator can 
throw the main switch to stop packages feeding on all 
machines, for the warning light has given plenty of time 
for this. However, if the machine is stopped by the 
operator disengaging the clutch, all the solenoids are op 
erated automatically, for the switch on the clutch handle 
drops out the contacts in the solenoid contactor box. ‘The 
red warning light informs the chief operator of the shu: 
down and the green light gives him the “go” signal when 
ready. After re-threading, the machine is all ready for 
restart at the clutch. 

3. If a package jam occurs on this machine, the oper- 
ator pushes the “stop” button, and in this starter box 
there is an auxiliary pair of contacts supplying current 
to all the solenoids. Thus, when this machine is stopped, 
the supply of packages to all preceding machines auto 
matically stops. Pushbuttons are used for restarting and 
all machines automatically resume operation. If required 
for starting or clearing out, each machine and conveyor 
can be run independently. 

4. For an emergency stop the chief operator opens the 
main control switch. All machines stop and all solenoids 
operate to cut off all package supply. To restart, the main 
control switch must be closed. All machines must then 
be restarted by their individual push-button stations. 


** Technical Problems in National Defense 


In cooperation with the Army, Navy and Coast 
Guard, the National Inventors Council has prepared a 
list of 25 technical problems as a challenge to American 


| inventors to improve our national defense. Among the 


items listed are the following problems: 

Miniature Radio transmitter not more than 2% in. in 
diam., 15 in. long or 4 Ib weight. 

Rectifier tubes for the range of 8000 to 40,000 volts, 
operated from a low voltage battery-vibrator power 
supply. 

Storage batteries for operation at temperature as low 
as —50 F. 

Plastics suitable for use as a structural material and a 

transparent window glass substitute. 

Light weight, high strength non-corrsive structural 
metal alloys with low inflammability properties. 

Improved methods of preventing fungus attack. 

Fog detector with range of 4 miles for unattended 
service. 
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The Axial Air-Gap Motor has 
hundreds of applications ... 





THE FAIRBANKS-MoORSE 


Aniial dir Lop Motor!” 


Here’s the industry’s newest electric motor, the most radical improvement in 
the design of standard rating 40-degree motors since their earliest days! 






PRESSES 















REDUCERS 










The Axial Air-Gap Motor offers opportunities heretofore beyond reach of 
those designers interested in conserving space, reducing headroom, cutting 
weight—and in improving the appearance of their product. 

Write for Bulletin 2760—it has the information you'll be wanting. 
Fairbanks, Morse & Co., Chicago 5, Ii. 





SHAPERS 









*Air-Gap dimension is measured parallel to the axis of the shaft. 
Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES © DIESEL ENGINES © STOKERS © SCALES © MOTORS ¢ GENERATORS 
PUMPS © RAILROAD MOTOR CARS and STANDPIPES © FARM EQUIPMENT © MAGNETOS 


Ask your Fairbanks-Morse 
Electrical Expert! 
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you need 
Radio Parts... 


in quantities. 
suitable to Volume 
Production...it may 


pay youto call upon 





United-Carr and its 
subsidiaries. They 


have helped many 





* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED-CARR 
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New Core Materials Widen Scope 
of Saturable Reactors 
(Continued from page 130) 


used in lighting control circuits, in a constant-voltage 
rectifier circuit, in servo amplifiers, in audio amplifiers, 
in static voltage regulator circuits, and in highly sensi- 
tive magnetic mines. The Germans used the amplifier 
in a master gunfire stabilizing system, in automatic pilot 
and in blind approach equipment. 

The magnetic amplifier is sturdier and more reliable 
than the standard vacuum-tube amplifiers in that it needs 
no servicing and replacement. An indication of its per- 
formance may be cited from reports of a German tech- 
nician. His report stated that to his knowledge, the mag 
netic amplifiers installed on the heavy cruiser Prinz 
Eugen required no servicing in his ten year period on 


board ship. 


*¢ Light Wave of Mercury Isotope 
New Standard of Length 


New and better standards of length now exist in the 
wavelength of green radiation of mercury 198, an isotope 
transmuted from gold by neutron bombardment. In pre 
cision, reproducibility, and convenience, ‘the new stand- 
ard is superior to both the standard meter and the red 
line of cadmium, according to recent investigations by 
Dr. William F. Meggers of the National Bureau of 
Standards. Preliminary measurements by Dr. Meggers 
have shown an accuracy of one part in a hundred mil- 
lion of relative values and one part in a billion is theo- 
retically possible. 

Since 1889 the world’s standard of length has been 
the “meter” distance between two lines on a platinum- 
iridium bar at the International Bureau of Weights 
and Measures in France. Fundamental measurements 
throughout all of science and industry are based on 
this standard, but it has several disadvantages. First, line 
standards are unsuitable in certain fields of measurement. 
Second, the intrinsic nature of lines ruled on surfaces— 
such lines are in effect small furrows—limits the pre 
cision. Third, the meter is not readily reproducible. 

Primarily because the standard meter does not afford 
sufficient precision in some fields, the red line of cad 
mium has been universally used for many years for pre 
cise measurements. However, the cadmium standard also 
has serious disadvantages. First, there is a fine structure 
in the red radiation which prevents the line from being 
as sharp as desirable and thus limits the precision pos- 
sible. Second, the cadmium standard requires exitation 
in a furnace which entails unwanted broadening of the 
spectral line because of relatively high temperature. 

Wavelength from natural mercury cannot be used as 
standards of length because natural mercury consists of 
a fixed mixture of seven isotopes with atomic masses of 
196, 198, 199, 200, 201, 202 and 204, and each isotope 
emits one or more spectral components none of which 
are exactly coincident. Consequently, the green line of 
natural mercury has sixteen components. 

Nuclear reaction now makes possible large scale trans 
mutation and manufacture of pure elements not found 
in nature and will also produce any desired quantity of 
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N the nation’s display windows and on 
assembly lines for producers’ goods the 
phenolic plastics...and these are the Durez 
plastics...are showing their wonderful ver- 
satility. Even among the “general purpose” 
compounds, Durez continually provides 
buy-appeal and desired performance factors 
in new shapes, as shown here. These are the 
compounds your molder probably knows 
best, and can shape to your ends with im- 
pressive time and labor savings. 


If you’re in a hurry to get things mov- 
ing, you'll find practical advantages in our 
continuing plant expansion program, per- 
fected quality controls, and new laboratory 
facilities. As specialists in phenolics, we can 
advise you on material and finishing econo- 
mies inherent in these plastics, and the use 
of mass production methods. Let us send 
you “Durez Plastics News,” showing each 
month what other manufacturers are accom- 
plishing with Durez. 


Durez Plastics & Chemi- 
cals, Inc., 139 Walck Rd., 


“/BUY- APPEA ¥ 4 North Tonawanda, N. Y. 


Export Agents: Omni 


iS TAKING Products Corp., 460 


Fourth Avenue, New 
York 16, New Dork. 


TCT AANA) ets 


CONSUMER GOODS using Durez widely include this 
5% Ib. A. C.-D. C. Sentinel “Treasure Chest” radio. Eight 
molded pieces comprise the housing and novel controls. 
Colors of ribbed cabinet harmonize with other Durez 
parts. Front cover has inner and outer shells with loop 
aerial between. Molded-in holes avoid the need for ma- 
chining. 


THE ELECTRIC MIXER gains much eye-appeal from its 
Durez one-piece motor housing and handle. This plastic 
is non-corrosive, easy to keep clean, sanitary. Its shape 
suggests the care with which intricate forms are obtained 
with Durez. Courtesy, Whippit Appliances, Inc. 


BRAND NEW APPROACH to a willing market is the 
Moldmaster line of personal correspondence, card and 
stationary files for executives. Molded Durez handle and 
sides with embossed panelling produce a warm, modern 
treatment that gives new salability to old stand-bys. Pro- 
duced and sold by Art Steel Sales Corporation. 


PHENOLIC PLASTICS 
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Pulp Products Department 
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REVOLUTIONARY SOLDERING IRON 


New Iron Steps Up Efficiency .. . Boosts Output 


TRttere,.. “eter 


Tr. Mark Reg., Pat. Pend. 
Fingertip control... 
— only 3 ounces, yet it can 
do job of a 200 watt iron. 
® Readily petapeaapeeate tip-heads; 





Permits long periods 
no cleaning or filing. 


of soldering without 

fatigue... High 
Ea f 
= oe 


working output... 
es 


Low current drain. 
Ready -¥ attach- 


ment on 

on 110 V A.C., 
50-60 cycles through 
transformer supplied 
with iron, or 6-8 volt A.C. or 
D.C. without transformer (from 
en automobile battery). 


Overall size 914” x 15/16”; ship. 
wt. approx. 4 ibs. 


IDEAL FOR PRECISION WORK: Revolutionary in design, 
this featherweight precision iron has all the advantages of light 
weight and small size, making it ideal for fine precision work 
in “‘hard-to-reach"’ places. 


NEW FEATURES: Weighs only 3 ounces . 


seconds from a cold start . . 





F 


. . Heats up in 20 
. Fingertip button permits control 
of temperature to suit any operation . . . Retains heat with switch 
off up to one minute, then requires only 3 seconds to reheat 
for operation at maximum efficiency . . . Bakelite handle with 
cork covering insures comfortable cool grip. 


PRICE, including transformer and Tip-Head “‘A”’, $13.95 
Manufacturers: Order sample unit, test its great efficiency! 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
Dept. E.M. - 






























the pure mercury from gold, and thus provides a material 
for a spectroscopic light source that emits light waves 
much more monochromatic than any emitted by natural 
elements. The green line of mercury 198 has none of 
the disadvantages of either the meter or the red line of 
cadmium. The normal human eye is far more sensitive 
to green than to red, an important consideration in visual 
adjustment of the interferometer with which lengths are 
measured and compared. All other characteristics desir- 
able in a light wave standard—such as ability to be re- 
produced, absolute sharpness of the wavelength, inten 
sity of the spectral line, life and convenience of main 
tenance—are possessed to a greater extent by mercury 198. 


*¢ Evaporated Metal Films 
Applied Continuously 


Continuous process of applying films of metal to the 
surfaces of sheet materials by evaporation has been de 
veloped by National Research Corporation of 70 Me 
morial Drive, Cambridge, Mass. This process applies 
to extremely thin films of aluminum, silver, gold, zinc, 
copper and other metals to the surfaces of papers, tex- 
tiles and various plastic sheets at linear speeds of hun- 
dreds of feet per minute. 

Because of the extreme thinness of the film the flexi- 
bility of the base material is not affected and the mois- 
ture vapor transmission is reduced. Adhesion varies with 
the material. Finish is limited only by that of the base 
material and on polished surfaces the brilliance exceeds 
that of foil. 

The process is now in a stage of advanced pilot-plant 
operation at National Research Corporation. The method 
is said to be inherently more practical and economical 
than the rolling of foil and its cost is materially lower. 
At present the process is recommended for use in decora- 
tive materials and for various electronics uses. Capaci- 
tors or condensers formed from zinc-coated paper are re- 
ported to have self-healing qualities, promising longer 
life to such units. 


¢ ¢ Standards of Very Small Capacitance 


In response to requests from manufacturers and users 
of electron tubes, the National Bureau of Standards has 
established standards and equipment for testing and cer 
tifying small fixed standards of capacitance ranging in 
value from 100 down to 0.001 mmf. This work has 
involved the development of a series of primary refer 
ence standards and the construction of several fixed sec 
ondary standards and variable capacitors. For values 
below 0.1 mmf, a new type of primary standard capaci- 
tor has been designed, utilizing a principle which makes 
practical the construction of units having a capacitance 
as small as may be desired. 

The capacitance values of several small capacitors have 
been determined at the Bureau by a process of stepping 
down or of subdivision from larger units, which are 
ordinarily measured by well known bridge methods in 
terms of resistance and time. However, for capacitances 
from 5 mmf down it was considered desirable to check 
the accuracy of the subdivision by the use of absolute 
standards whose values. could be computed from their 
mechanical dimensions. 


In the range from 5 to 0.1 the Kelvin guard-ring type 
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EATON PERMANENT MOLD 
GRAY IRON CASTINGS 
Fulfill Critical Requirements in a Long List 
of Distinguished Products 


For those critical applications where a 
dense, non-porous structure is an essen- 
tial characteristic, Eaton Permanent Mold 
Gray Iron Castings offer worthwhile 
[= /ATO IN advantages. High tensile strength, free- 
— ie IN elie te delet ime S Se nt 
dom from distortion, and ability to take 
a high, mirror-like finish recommend 
ertolaM a Tatami ACL mettle Lem Lelia 
larly for refrigeration and hydraulic 
applications. Free machinability makes 
for maximum production speed with a 


high percentage of perfect parts. 
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of capacitor was used as a primary standard, but, for 
the range from 0.1 mmf down to 0.001 mmf a new 
type of guarded electrode capacitor shown in the ac- 
companying diagram was developed. In the new capaci- 
tor the guarded electrode, instead of being coplanar with 
the guard ring as in the Kelvin type, is placed at the 
bottom of a cylindrical well of fixed depth below the 

























Pyrex . 

centering 

Fi WIT 
Measuring ' 
electrode 






















ep 
KW 


V7/ 


















RY 










MAAS 









NSS 








VLMa 


Adjustable 


| 
High volta 
guard ring tec ga 


electrode 










nl nee 








New type of guarded-electrode capacitor designed at the 
| National Bureau of Standards to provide primary stand- 
| ards of capacitance from 0.1 down to 0.001 mmf. Ca- 
pacitance is computed from measurements of the 
lengths a, c, and d. 























surface of the guard. Fringing occurs, depending on 
the depth of the well, so that only a fraction of the 
electric flux from the high-potential electrode reaches 
the measuring electrode. By increasing the depth of the 
well, the capacitance can be made as small as desired; 
at the same time the capacitor is of such dimensions 
| that it can be constructed and measured accurately. The 
construction of the guarded plate and of the high-voltage 
electrode is identical with that of the guard-ring capaci- 
| tor. Actually, the standard guard-ring type can be con- 
| verted to the new design by addition of a ring of suit- 
able thickness with plane parallel sides and containing 
a central hole having a diameter equal to the diameter 
of the island plus the width of the gap. 

Measurements on an experimental model have shown 
that the clearance between the island and the guard 
ring can be as large as several thousandths of an inch 
without appreciably altering capacitance, and that the 
high-voltage plate need extend over the edge of the 
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@High Dielectric Easy Stripping  ¢Facilitates Positive Soldering 


e Also unaffected by the heat of impregnation— 
therefore, ideal for coil and transformer leads 


RUBBER 75° 
PLASTIC _____ 80° 


° 
“NOFLAME-coR’ 90) 


CORNISH WIRE COMPANY, inc 


605 North Michigan Avenue, 15 Park Row. New York a Pel 1237 Public Ledger Bldg 
ttc Te : ee Philadelphia 6 
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Walker-Turner Flexible Shafting 


In transmitting power between stationary 
and moving elements Walker-Turner 
Flexible Shafting is the shortest distance 
to efficient operation. 

It goes around components, never inter- 
feres with other assemblies, yet retains full 
direct-connection sensitivity. Use Walker- 
Turner Flexible Shafting also to erase the 
many troubles common to rigid mechan- 
ical couplings—troubles resulting from vi- 
bration, thermal expansion, interferences, 
etc. 

No gears, cams, universals, belts, link- 
ages or other costly components are needed 
when easily-assembled flexible shafting 
goes in. Time and money are saved in 
machining and assembling mechanical 
parts and all the benefits of flexible shaft- 
ing whether for power or control are last- 
ing benefits—simpler servicing, easier 
maintenance, longer trouble-free duty. 

For a comprehensive data book contain- 
ing design information on Flexible Shaft- 
ing, Flexible Casing and Tubing, and 
Flexible Shaft Machines write to Walker- 
Turner Division, Kearney & Trecker Cor- 
poration, Plainfield, New Jersey. 


Walker-Turner’s applied engineering ex- 
perience has provided the answer to 
many complex problems of torque and 
impulse transmission through the use of 
flexible shafting. Subject your design 
problems to careful analysis by flexible 
shaft engineers. It costs you nothing and 
may result in considerable savings of 
time and money. 


FLEXIBLE FLEXIBLE SHAFTING 


FLEXIBLE CASING AND TUBING 
SHAFTING FLEXIBLE SHAFT MACHINES 


| guard ring for a distance only three or four times the 
| space between the high- voltage plate and the ring. 
| In addition to the primary standards, several secondary 
standards have been built. One of these, which is use 
| ful in comparing the primary standards with those sub 
mitted for test, is a decade of novel construction having 
two units of 0.1 mmf, two units of 0.2 mmf, and one 
unit of 0.4 mmf. Each unit of the decade consists of 
a pair of plates, insulated from the housing by mica 
insulation, together with a metallic blade which is con 
nected to the housing. The individual units are switched 
out of the circuit by sliding the metallic blades between 
them. This completely isolates one terminal from the 
other, making the capacitance of the unit zero. The 
capacitance of each unit may be adjusted within very 
close limits by means of a vernier screw which controls 
the effective distance between plates. 


| * ¢ Conductive Film 
| Heats Aircraft Windows 


Ice or frost on an automobile windshield is a nuisance, 
| but on the windshield of an airplane it is a hazard that 
cannot be tolerated. An airplane window may under 
the conditions of rapidly varying temperatures and alti 
tude ice over in a few seconds. Many schemes for pre 

venting icing have been tried, such as passing hot air 

between layers of glass comprising the window, by pass 
ing current through imbedded resistance wires, and by 
infrared heating but none of these methods have been 
completely successful. 

A novel one has been developed by Westinghouse 

_with early indications of being a satisfactory answer. 
It consists of passing current through a transparent con 
ducting film on the window “sandwich.” This is now 

| being applied on a commercial scale to several large 
| military and public-transport planes. 

The pilots’ windows normally consist of a shock 
resisting layer of vinyl from 1/16 to % in. thick between 
two layers of tempered glass. The electrical conductor, 
microscopically thin, is placed between the layers of 
| laminated glass. Strips of silver along two opposite 
| edges comprise the busbars. Temperature-sensitive ele 
| ments of metallic oxide or of special resistance wire are 
| embedded at appropriate spots, and are connected in a 
| bridge circuit to control the voltage applied to the bus 
| bars. A potential of about 400 volts is applied across the 
| busbars on an on-and-off basis, the time ratio being de 
termined by the temperature-sensitive elements. It is 
essential that the window temperature be held between 
fairly close limits as the impact resistance—a bird protec 
tive measure—falls off sharply if the temperature of shat- 

ter proof layer of vinyl is outside the limits of 70 to 130 F. 





Product eda IDEAS for the Rililiae 


Manufacturers’ technical bulletins, catalogs, and other 
printed material are rewarding reading out of which you 
can frequently obtain valuable product design ideas. 
“Literature for the Asking” on page 157 reviews, con- 
cisely some interesting new material. There’s a handy 
postage-paid card which you can use for sending in your 
specific requests. 
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HERE’S WHY 
NEOPRENE PRODUCTS DO 
SO MANY JOBS SO WELL 


They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistance to aging. 
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They resist 
HEAT— are exceptionally stable at 
temperatures up to 250° F. 
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They resist 
SUNLIGHT AND WEATHERING—in oa 
class by themselves in resistance to 
eubber's worst enemies. 





They resis? 
OILS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 





They resis? 
ABRASION, CUTTING, CHIPPING —ore 
tough and durable under severe serv- 
ice conditions, 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new, unusual applica- 
tions of neoprene. Write E. 1. du Pont de 
Nemours & Co. (inc.), Rubber Chemicals 
Division F-9, Wilmington 98, Delaware. 
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Better rubber products are 
h Du Pont NEOPRENE 


made wit 





Courtesy John Oster Manufacturing Company, Racine, Wisconsin 


for example: 


Clipper cord resists oils, soap 


and alcohol 


In barber shops, the cord of this clipper 
is constantly exposed to splashing wa- 
ter, hair oil, soap, and the alcohol in 
lotions. It’s continually flexed and 
twisted. These conditions usually cause 
early failure of an ordinary cord—but 
not here! Because the cord is protected 
by a jacket of Du Pont neoprene. Neo- 
prene resists all these deteriorating in- 
fluences —withstands heat, abrasion 
and aging . . . assures dependable, 
trouble-free service. 


This manufacturer, like hundreds of 
others, finds that it pays to use neo- 
prene-jacketed cords on tools and ap- 
pliances. For neoprene resists all the 
common causes of premature rubber 
failure, and a neoprene-jacketed cord 
emphasizes the superior quality of the 


tool or appliance to which it is attached. 
E. I. du Pont de Nemours & Co. 


(Inc.), Rubber Chemicals Division, 
Wilmington 98, Delaware. 
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Dy Pont “Cavalcade of America” returns to the air Monday, September 13—-NBC network. 
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Industrial production moves ahead on a 
high level of activity, but inflationary trend 
is again in the saddle as steel, copper, lead 
and zine prices are hiked. Advances also 
Wipe out earlier reductions in motors, con- 
trols and other electrical equipment. 


WO MONTHS before the presidential election 

the economic atmosphere is pretty heavily charged 

with political lightning and thunder. The tense, 
and still unresolved, crisis in Berlin, adds its own omin- 
ous note. How much of the present confusion can be 
discounted on the ground of politics, and how much of 
it is owing to the hard facts of economics, is not eas) 
to say. Rising above the confusion however are these 
two unchallenged facts: (1) The wage-price spiral is off 
again to the “wide blue yonder,” and (2) industry is 
booming along on a high level of producttion with no 
recession of any major type seen for at least six months. 

To the product designer, the up-swing in the prices 
of basic materials and components presents some serious 
problems. Earlier in the year he welcomed the attempts 
of a number of major companies to stem the inflationary 
tide. He welcomed the slash in the prices of motors, 
capacitors, controls and other components; the cut in the 
price of steel; the easing market in copper. But the noble 
experiment failed and now he is back where he started 
from with price-increases staring at him from practically 
every direction. And perhaps worse than the increase 
in costs is the supply stringency of basic materials. 

Steel, of course, is the worse headache. Not only 
have prices as such been upped on the average by 9.25 

r cent over the prices that ruled last April, but the 
new multiple basing point pricing system has still further 
complicated the cost problem for many users with plants 
located far from steel mills. 

It is no secret that the situation in steel has caused a 
number of manufacturers to pull back new design 
projects. In some cases, production has been temporarily 
curtailed on products already announced. Costs are not 
the reason; primarily it is the difficulty of obtaining suf- 
ficient supplies. 

The situation in nonferrous metals is also tight. Cop- 
per producers, the “big three” as well as the small com- 
panies, have finally met up with the inevitable and 
hiked prices by 2¢ to 23%¢ per Ib. Fabricators of copper 
products followed suit by an av erage increase of 2¢ per 
lb. Brass products, too, were hiked. Rising levels in zinc 
and lead also marked the metals market. Lead was 
pushed’ up by 2¢ to 19%¢—a new record level for the 
metal—while zince slab rose by 3¢ to 15¢ per lb. Nickel 
joined the parade with a substantial boost of 6%4¢ to 
reach 40¢ per Ib—a price level that went back to the 
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L HORIZON 


Developments reviewed and interpreted 


World War | postwar inflationary period. 

Scrap—both steel and nonferrous—continued to ad- 
vance sharply and was in tight supply. Reflecting the 
position in aluminum, was the action of the Federated 
Metals Division of American Smelting and Refining 
Company in recently withdrawing all quotations on sec 
ondary aluminum ingot. Says a company official: “Fed 
erated will quote the market as nominal, since the scrap 
market no longer exists in the sense that supplies are 
available at any assured or reasonable level.” 

The retreat against inflationary forces was pretty gen- 
eral along the line. General Electric, for instance, <r 
their prices on industrial motors larger than 1 hp by 5 
per cent, and on industrial control equipment by 10 per 
cent. Westinghouse hiked prices on large motors, motor- 
generator sets, gear motors and various items of switch- 
gear apparatus by approximately 5 per cent. Prices on 
all standard control equipment was raised by 10 per cent. 
As with G-E, the Westinghouse increases in some in 
stances served to cancel out the reductions made earlier 
in the year. Other recently posted increases were on 
acrylic sheet and rods (but not molding powder), by 
Rohm and Haas; electrical wire and cable, including 
some lines of portable cords, by U. S. Rubber; steel and 
tube products by Timken Roller Bearing. Reversing this 
trend, however, was an appreciable velbaction by Mon- 
santo on their Lustrex polystyrene molding material rang- 
ing from 2% to 18¢ per |b, depending on quantity. This 
of course reflects the rising curve in the production of 
polystyrene. 

Obviously, the third round of wage hikes was funda 
mental in the ensuing rise of materials and production 
costs. The two other factors are the steadily mounting 
demands of the national security program and the needs 
of the European Recovery Program. 


Effects of ERP Orders 


Dun and Bradstreet estimates that of the $5.3 billion 
to be spent during the first year of the ERP program, 
$75.5 million worth of finished steel, $20.2 million of 
crude and semifinished steel, and $43.3 million of elec- 
trical equipment will be bought in the: United States, 
among other items. As to the security program, stock- 
piling requirements alone are already cutting deeply into 
the availability of certain materials for naomi indus 
trial purposes. Encouraging note is the evidence of close 
cooperation between industry groups and the Munitions 
Board in fulfilling the national stockpiling program with 
the minimum of dislocation to normal industrial needs. 
The NAM, through a series of meetings, has spearheaded 
this move. 

Based on increased labor and materials costs it is only 
natural that the trend to higher prices has turned to 


ELECTRICAL MANUFACTURING 





ie 
ae @ 

Ff 
Bee 


Better coats 
lor live wires. 
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MARVINOL 


Here’s a vinyl resin that offers many advantages in 
coats or jackets for wire. For example: 

MORE STABILITY! Marvinol offers superior stability in 
processing and in end products. High molecular weight 
gives it extra toughness and “dryness” . . . 
to formulate by extruding, injection molding or other 
processes ...is among the most versatile of vinyl resins. 


yet it is easy 


Wire covering made from Marvinol has greater resist- 
ance to heat and light, greater low temperature flexi- 
bility, may be brilliantly or delicately colored, has less 
heat deformation. Marvinol “coats and jackets” are 
also highly resistant to oils, acids, foods, aging, wear 
and other normally destructive factors. 
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MORE UNIFORMITY! 
Marvinol resins are a development of Martin research 
and Martin’s quarter-century of plastics experience. 
They’re being produced in the world’s most modern 
chemical plant to assure unexcelled uniformity. The 
Glenn L. Martin Company, maker of Marvinol, does 
not compound or fabricate in the plastics field. If you 
coat wire, our sales engineers and customer service 
laboratory offer full technical cooperation. If you buy or 
use finished wire, ask your supplier about Marvinol. 
Write on your company letterhead to: Chemicals Divi- 
sion, Dept. E-9, The Glenn L. Martin Company, 


Baltimore 3, Marvland. 


Stabilizers Produced by the Chemicals Division of 


N INTERNATIONAL INSTITUTION 
s, Are Made by Martin.” 
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BUSHINGS 


Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
part of a metal assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 
duit locknuts. 

Offered in 3 sizes to fit standard 14”, 
3%” and 1%” conduit, 44” size avail- 
able with 1%” hole (standard) or 14” 


hole if specified, at no extra cost. 


AVAILABLE FOR 


f 


with or without steel locknuts. 
Send sample or dimensional drawings 


‘or quotation. 
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EAST FIRST STREET 


Quieter 
Operation 


1901 CLYBOUR 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


TMC 
Duty 
IT 


Perfect for manufacturers of machines which 
require Solenoids with positive and quiet 
operation. This is our No. 4760 type unit, 
specially suitable for all intermittent duty 
applications where a pull up to 12 pounds is 
required at a stroke up to 1% inches. In the 
sealed position, the Solenoid will develop a 
pull of appoximately 30 pounds. Its amazing 
quietness in the sealed position is due to the 
double-shading coil feature. Designed to fit 
your particular requirements and available at 
attractive SORENG production line prices. 
For further details ask for Bulletin M-89. 


N AVE., CHICAGO 14, ILL 





end-products. Even in a field so well-supplied as small 
radio receivers, one prominent manufacturer has an- 
nounced a general price increase. And just as if every- 
one hadn't been perfectly aware of the record inflation- 
ary level of current prices, the Bureau of Labor Statistics 
made it official by announcing that as of June of this 
year the average wholesale price of 900 basic commodi- 
ties had moved up | per cent over the 1920 peak, while 
the cost of living index zoomed close to 175 as com- 
pared to 1939=100. 

Production-wise, the national economy continues to 
move in high gear. It is significant to note that sales, 
too, despite increasing costs, are holding up strongly. 
Based on reports issued by leading manufacturing cor 
porations during July, the National City Bank (New 
York) concludes in its August letter that “in most in- 
dustries the dollar volume of sales in the first half-year 
rose to a new peacetime high, with the total about 19 
per cent above the first half of 1947, and 7 per cent 
above the second half.” 

The increased dollar volume of sales, however, does 
not necessarily reflect gain in output. In some industries 
—automotive and some durable goods lines particularly- 
this may be true because output continues to expand to 
meet still unfilled accumulated demand, but, says the 
National City Bank, “the major portion (of the sales 
dollar volume) reflected merely the advances that have 
occurred in prices.” 


Copper Output Dips 


Here are some specific production or shipment data 
in various materials, components and complete products, 
as reported by the indicated sources: 

Copper. July output of primary metal sagged to 74,312 
tons from 78,335 tons in June. (Copper Institute.) Sec 
ondary production, too, dropped, with 7,015 against 9,343 
tons, reflecting the growing shortage of scrap. May out 
put of secondary copper was 15,006 tons. Refined out 
put held pretty even at 107,014 tons against 105,221 in 
June. Deliveries to customers were off to 108,309 against 
111,927 tons. Combined world production (totals in 
USA and outside USA) of primary copper was down 
to 179,708 tons as against 189,103. All indications point 
to a continued world-scarcity of the red metal, particu 
larly if European industrial recovery begins to draw on 
some portion of available world supplies. 

The copper stockpiling program has been under at 
tack by C. Donald Dallas, chairman of the board, Revere 
Copper and Brass. He urged that a brass stockpile be 
built up instead to prevent further inflationary price 
increases. The main wartime need for copper, he de 
clares, is for making brass cartridge cases. 

Plastics. The*drop in consumption of phenolic mold 
ing materials continued in June, with 11,235,732 Ib 
shipped compared with 11,867,166 in May. April ship- 
ments were 15,416,150 Ib. Polystyrene shipments passed 
phenolics in June and aggregated 11,798,424 Ib as against 
10,777,174 Ib in May. April was 12,188,506 lb. Phenolic 
laminating materials were down to 1,208,645 Ib from 
1,578,613 in May and 1,697,513 in April. Basic position 
of phenolic raw materials is on the tight side. (Bureau 
of the Census. ) 

Gearing. Based on American Gear Manufacturers As- 
sociation’s new index (1935-39=100) the volume of 
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Accurate Turns 


FOR ACCURATE TUNING 
at 1400 per day per operator 


The perfect coil accuracy required for perfect radio 
reception is obtained by RCA Victor Division, Radio 
Corporation of America using No. 84 Universal Coil 
Winding Machines. The coils have two sections, 
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each containing 855 turns of No. 38 single silk and 
enameled wire; one operator running two machines 
produces 700 pairs of coils in an 8-hour day. 


Highest possible accuracy in controlling wire turns 
at high speed results from such Universal features as: 


@ Quickly-adjustable “gainer” mechanism accurately 
places wire turns (spaced or close-wound). 


e Calibrated “‘strap-type’’ tensions facilitate handling 
of even the finest wires. 


e@ Counter-control provides instant automatic stop upon 
completion of coil. 


@ No. 84 Machines are offered in models to wind 1, 2, 3 
or 4 cross-wound coils at once. Send for Bulletin 84. 


Universal Winding Company, P. O. Box 1605, 
Providence 1, Rhode Island. 


23B-7-3 
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USE UNIVERSAL WINDING MACHINES 
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Hermetically sealed) ADVANCE relays maintain 
their original efficiency under conditions that soon 
ruin or dangerously impair other types of relays. 
Dust, moisture, oil, or fungus cannot reach precisely 
adjusted parts. 

There can be no failure due to arcing, or condensa- 
tion in the low atmospheric pressure of high alti- 
tudes. Important, too, is the fact that these relays are 
“Tamper-Proof”! 

ANY Advance relay can be furnished in hermetically 
sealed contai: .s on special order 


Built to Army and Navy specifications upon request. 
Write today for further details and catalog of 
RD GS complete line. 


Advance relays 


“ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd Street, Los Angeles 26, Calif. 
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LEAD SHEATHED 
FOR PLATING?” 









HEAVY-DUTY 
INDUSTRIAL 


ELECTRO-THERM 
Solve Your Next 
Heating Problem 


SUBSIDIARY OF AMERICAN INSTRUMENT CO,, INC. 
8026 Georgia Ave., Silver Spring, Maryland 











gearing sales increased by 14.28 per cent in June as 
compared with May. The index figure for June was 
324.1. 

Machine Tools. Latest available report from the Na 
tional Machine Tool Builders’ Association shows a drop 
in the index figures for total new orders received—73.0 
in May as against 86.3 in April. The index figure for 
shipments (three months’ average, centered) is 82.7 
against 84.2. (Average shipments 1945-47=100.) An 
increase is shown in the foreign orders (included in the 
total )—15.2 as compared with 14.1. All May figures are 
preliminary. Much new business is expected from Eu 
rope as a result of the European Recovery Program. A 
series of conferences are being planned abroad. between 
U.S.A. machine tool builders, ECA officials and Euro 
pean industrials to explore the needs of the program. 

Electrical Ap pliances. Based on reports of participat 
ing member-companies, NEMA records June sales of 
389,973 household refrigerators, as compared with 
335,411 units in the preceding month. Sales of elec 
tric ranges Cover 24 kw) are given as 124,914 units, 
up from 100,497 in May. In flat irons, June sales 
totaled 255,249 units in, all types, down from 346,920 
sold in May. 

Vacuum Cleaners. June sales of domestic vacuum 
cleaners aggregated 256,071 units, compared to 276,657 


in May. Sales in June 1947 were substantially higher 
327,250 units. CVacuum Cleaner Manufacturers Asso 
ciation. 


Household Washers and Ironers. Sales of standard 
size household washers hit 386,685 units in June, com 
pared to 362,658 in May, and higher by 22.8 per cent 
than the 314,705 sold in June 1947. June sales of ironers 
dipped to 32,767 units from the 44,954 sold in May 
and down also from the 52,025 sold in June, 1947. 

Television Receivers. June output moved steadily up 
ward, reaching 64,353 units in June, a 28-per-cent jump 
from the 50,177 made in May. The production of tele 
vision sets for the first half of this year was 278,896 as 
compared with 178,571 for all of 1947. Industry sources 
forecast television production of between 600,000 and 
750,000 sets this year. 

All Radio Receivers. Total June output of all radio 
and television sets aggregated 1,113,870 units, as against 
1,096,780 in May. Of this total, 959,103 were AM 
sets, 90,414 FM-AM sets, and the balance, television 
receivers as noted in the preceding paragraph. The tre- 
mendous potential market for television and FM-AM 
receivers is quite apparent. (Radio Manufacturers Asso 
ciation. ) 


Miscellany 
Engineers will tackle some aspects of the high price 
problem. .. . : A nation-wide industrial survey of increased 


production and transportation costs is being launched 
by the American Society of Mechanical Engineers. 
Survey is scheduled for completion by the end of this 
year and results will be available on request. . 

The Radio Manufacturers Association through its Ex- 
port Committee is exploring foreign market potentialities 
for American-made television sets. . . . Expansion of mar- 
kets in overseas direction may bring up some new design 
considerations to meet special foreign requirements. . 
First six months of 1948 saw Westinghouse establish a 
record high of net sales billed—$424,456,102. 
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POWER SWITCHING 
ON THE “ENIAC 


(Electronic numerical integrator and computer) 
built by the ‘Moore School of Electrical En- 
ginéering of the University of Pennsylvania 
for the U.S. Army’s Aberdeen Proving Grounds. 








Views (without enclosing case) 
of the 12 group-operated SB-1 


Here's a portion of the contact diagram that provided an control switches (67 stages). 


easy way to specify the exact circuvit-sequence combination. 





You probably won’t be building any 
super-calculators, but the above appli- 
cation is a typical example of the ver- 
satility of the SB-1 switch. Why not try 
it on your particular control problems? 
Standard parts and the simple basic 
design mean longer life and low initial 
cost to you. A variety of attractive 
6witch handles, and watertight, dust- 
tight, oil-immersed, fabricated metal, or 
explosion-proof housings are available 
to fit your particular installation prob- 
lems. For further details see your G-E —~ 
gales representative or write for bulletin ‘ 
epee eon = OE 
A856-8, General Electric Company, —_ 
Schenectady 5, N. Y. 






Rating up to 20 amp at 600 volts a-c or d-c 


CONTROL AND TRANSFER SWITCH | 
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1. WILCO THERMOMETALS (Thermostatic Bimetals) 
All temperature ranges, deflection rates and 
electrical resistivities. 


2. WILCO ELECTRICAL CONTACTS in silver, platinum, tung- 
sten, sintered powder metals, special alloys. CONTACT 
ASSEMBLIES include fabricated parts, contacts attached 
to thermometal or other blades, arms and brackets. 


3. WILCO CLAD AND OVERLAID COMPOSITE MATERIALS. 
Precious metal clad strip, base metal clad strip. 
INLAY - OVERLAY - CENTERLAY - EDGELAY - RAISELAY. 
Jacketed Wire, silver on steel, copper, invar and 
many other combinations. Rolled Gold Plate and 
Gold Filled Wire. 


4. WILCO SPECIAL ALLOYS. Wilco Ni-Span C* has a 
constant modulus over a range of temperature from 
—50° to +150°F. Wilco Special Alloys include low 
and high expanding Ni-Span Alloys . . . also high 
strength and high conductivity copper alloys. 


Whatever your requirements for Wilco Products, 
Wilco engineers will gladly help you meet them 


successfully. 
*Reg. Trade Mark The International Nickel Co., Inc. 


THE H. A. WILSON COMPANY 
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A. C. Monteith has been elected vice-president in charge of 
engineering and research of the Westinghouse E.ectric Cor- 
poration, Pittsburgh, Pa., succeeding Marvin W. Smith re- 
cently elected executive vice-president of Baldwin Locomo- 
tive Works. Mr. Montieth joined the company in 1923 and 
in 1945 was made manager of headquarters engineering and 
also director of education. He has taken an active interest 
in the AIEE, presently serving as a director, also holds chair- 
manships in the ASA, NEMA, and ASME. 





Ralph T. Brengle A. C. Monteith 


Ralph T. Brengle, president of the National Association of 
Reiay Manufacturers, has recently announced that he will 
devote his full time to Potter & Brumfield, Chicago, manu- 
facturer of industrial relays. Mr. Brengle is a sulstantial 
stockholder and officer of Potter & Brumfield. He has dis- 
continued his operations as Ralph T. Brengle Sales Co., 
manufacturers representatives, and has turned this phase of 
his business over: to the newly formed Lund-Hansen Co., 
who will continue to represent Potter & Brumfield. 


Conda P. Boggs was elected president of Victor Electric 
Products Inc., Cincinnati, Ohio, a subsidiary of The Maxson 
Corp. Mr. Boggs resigned as vice-president of Sylvania Elec- 
tric Products, Inc., to take the new post. He joined Sylvania 
in 1932 as assistant to the president, later becoming director 
of manufacturing, and vice-president in December 1946. 


Lebron W. Miller has been named chief engineer for 
Electric Steam Radiator Corp., Paris, Ky. With Electric 
Steam Radiator for the past year, he was previously design 
engineer for Noma Eiectric Corp.’s Estate Heatrola Division. 
Prior to that he was in the engineering departments of the 
Liebel-Flarsheim Co. and Lodge & Shipley Machine Tool Co. 


1. E. Ross has been named assistant division engineer of the 
D-C and Specialty Motors Engineering Division of the FHP 
Motor Engineering Divisions of General: Electric Co., Fort 
Wayne, Ind. For the past two years, he was chief engineer 
of the Victor Electric Co. He has also been previously con- 
nected with the Delco Products Division of General Motors, 
the Massachusetts Institute of Technology Radiation Labora- 
tory, the National Electrical Manufacturers Association’s 
Aircraft Electrical Council, and the National Defense Re- 
search Committee as a consultant. 


3akelite Corp., unit of Union Carbide and Carbon Corp., 
has appointed John D. Benedito as manager of the newly 
created Extrusion and Molding Materials Division, Thermo- 
plastic Department. He will be located in the company’s 
New York City office. Prior to this new appointment, he 
was with Canadian Resins and Chemicals Limited and was a 
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ENGINEERS 


SELECT CLARE... 


i 


..A relay they could “install 


ae 
5 
By 


and forget’... for protection 


of Electron Microscope 


RCA’s new Electron Microscopes present many 
advanced features in this remarkable scientific in- 
strument. Designed for simplicity of operation, re- 
liability and operator convenience, these instru- 
ments retain the high resolving power and useful 
magnification of earlier models with fewer mechan- 


ical components. AThis RCA Elect WT 
. LB ectron icro- 
CLARE Relays were selected by RCA engin- a EE 


eers as a protective device to prevent the high volt- ly = examine and photograph 
age from being connected with the electron tubes Spt) NSN : Te eC me 
before the evacuation of the column is completed. i . . et sues and other minute par- 
This application called for use of a relay de- LPO DS ticles up to useful magnifi- 
signed for a long and reliable operating life... Chon bee alslP cations as high as 100,000 
a relay that could be “installed and forgotten”... Ys, pF A Fs Se 
no further maintenance or attention required. , 
Selection of CLARE Relays by RCA engineers ie 
for this exacting service is typical of the increasing ain VAP Has A 
reliance placed in the ability of CLARE engineers 
to provide a CLARE Relay to meet specific job re- An bidmple. of Electron 
quirements. CLARE sales engineers are located in Microscope’s magnification 
principal cities for your convenience. Whatever 46,500X of chrome iron by 
your relay problem, you will find them capable, ex- replica and shadowing. 
perienced, and anxious to be of service. * Used by courtesy of Dr. 
Look up the nearest CLARE sales engineer in Me cae Moto Lem 
your classified telephone directory . . . or write: C. 
P. Clare & Company, 4719 West Sunnyside Avenue, 
Chicago 30, Illinois. In Canada: Canadian Line 
Materials Ltd., Toronto 13. Cable Address: 
CLARELAY. 


CLARE 










Partial view of RCA Elec-p 
tron Microscope chassis, 







showing CLARE Type — / f 
“CMS” d-c Relay. This re- - 7 
be a L A Y & lay makes it impossible to sufficient current to the re- 
connect the bigh voltage lay coil before this point 
to the vacuum tubes before is reached. When pres- 
4 s ° ° the pressure is reduced to sure is reduced to a safe 
First in the Industrial Field the required minimum. It is level, the relay actuates 
. connected to the output of eM Tilelomre (allel Tal) 
an auxiliary tube which to place the microscope in 


prevents the passage of operating condition. 
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... Close Differential 
Voltage and Current Relays 





Application: 


Primary Control Relays in control 
schemes operating as a function 
of voltage or current. (1) As Volt- 
age Relays, for example, on 
power and lighting systems to pro- 
tect electrical equipment against 
low voltage. (2) As Current Re- 
lays, as off-peak load relays to 
automatically disconnect selected 
loads to prevent system loading 
beyond set values; as process con- 
trol by motor current measure- 
ments; as current differential re- 
lays to detect unbalanced currents. 


Ratings: 


Voltage Relays: adjustment range 
of 75% to 93% on drop out 
and 95% pickup. Contact capa- 
city: 5 amperes at 250 volts AC 
and maximum number of poles 
is 2 normally open and 2 nor- 
mally closed. 


Current Relays: furnished with 1, 
2 or 3 current coils of 60 ampere 
capacity; operating differentials 
same as for voltage type. 


Features: 


Positive make and break with no 
tendency to creep on opening or 
closing. Adjustments provided to 
permit field variations of factory 
settings. 


We shall be glad to give complete information on these two 
Relays and help fit them into your schemes. Our many years of 


393 LAKESIDE AVENUE 
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service to industry in designing and manu- 
facturing electromagnetic controls should be 
helpful. in writing, give an outline of your 
requirements. 


Automatic Switch Co 


© ORANGE, NEW JERSEY 






technical representative of the Plastics Division of Carbide 
and Carton Chemicals Corp., another unit of Union Carbide 
and Carbon Corp. 


Joseph Palma, Jr., Chicago industrial designer, has an- 
nounced that J. Gordon Knapp has joined his organization. 


Arthur N. BecVar has been appointed assistant director of 
the appearance design division of the General Electric Co., 
Bridgeport, Conn. Mr. BecVar, who came to this division 
of G-E in 1945, was most recently coordinator of design 
for the traffic appliance section of the division. Before com- 
ing to G-E, he was with Revere Copper & Brass Inc 





Arthur N. BecVar 


Myron S. Curtis 


Myron S. Curtis has been appointed director of engineer- 
ing of The Warner & Swasey Co., Cleveland. He succeeds 
William J. Burger, who recently retired. Mr, Curtis was 
also elected a member of the board of directors. Mr, Curtis, 
who joined the company’s engineering staff in 1940, was one 
of the members of the planning committee named in 1943 
to guide the company’s investigation and development of 
new products. Prior to his association with Warner & 
Swasey, he was with Potter & Johnston Machine Co. and 
with The National Machine Tool Builders’ Association's and 
Army Ordnance Department’s Shell Lathe Development 
Project. 


Albert W. Fuhrman has been named as research chemist 
in the Chemicals Division Laboratories of The Glenn L. 
Martin Co., Baltimore, Md. Dr. Fuhrman will assist in con- 
tinuing research in the vinyls and allied fields. 


M. R. Hanna, engineer of the Motor Engineering Division 
at General Electric Co.’s Erie, Pa., works since 1926, has 
retired from the company. He has been with G-E since 1902 


Howard Kapner has been put in charge of the new Glass 
Section of the laboratories of Sam Tour & Co., Inc., New 
York City. 


Walter C. Reed has recently retired after 20 years as a 
development engineer in the laboratories of the General 
Electric Co., Pittsfield, Mass. Mr. Reed has recently estab- 
lished a consulting engineering office in Dalton, Mass. 


Sperti, Inc., Cincinnati, has announced the election of 
Hugh S. Williamson as president of the company. Among his 
previous positions, Mr. Williamson was executive vice- 
president and a member of the board of General Aniline 
and Film Corp. He will be directly responsible for the 
affairs of Sperti, Inc. and its subsidiary operations. 


A. A. Emlen has joined the engineering staff of the Peerless 
Electrical Products Division of Altec Lansing Corp., Los 
Angeles, Cal. He was previously vice-president in charge of 
engineering at both the American Transformer Co. and the 
Newark Transformer Co. 


Lee B. Thomas was elected to succeed Henrik Moe as presi- 
dent of Moe Brothers Manufacturing Co., Fort Atkinson, 
Wis. Mr. Thomas is now president of American Elevator 
and Machine Co., Louisville, Ky. He will continue with this 
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""Make Better Sport’’ 
both for 


Makers and Users of 





a 

CRA A in fact, American Phillips Screws make assem- 
bly a pleasure because, as one-user says: ‘They're 3 times faster to find and drive!” 
And they’re far easier to handle, to drive at angles, and into cranky inside 
corners. Any worker who “goes crooked” with slotted screws will “go straight” 
with American Phillips ...the only screw with the tapered, engineered recess. 
Fatigue is banished. Production stays up all day long. And time-savings, too, 
stay up around 50%. 


TTI A ccican Phillips Screws look new, modern, 

CANT SLIP OUT craftsmanlike... plainly say: “Here’s a top-quality product!” And when your dealers 
4-WINGED DRIVE ERED RECESS sell the whole story of American Phillips extra holding strength, vibration- 
OF PHILLIPS Loa on resistance, and greater ee in strenuous use...then watch sales-resist- 


ance melt away. Get these double 
for your product. Write. 


icp, AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN ||?" 
PHILLIPS <poms = 






















-barrelled production and sales advantages 











Monel, Everdur (sili- 
con bronze) 
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e 
springs position in addition to his new responsibiliites. O. E. Mee, 
vice-president, has also retired. 





stampings 





George P. Lehmann has been named to the personal staff 
of Dr. Zay Jeffries, vice-president of the General Electric Co. 
Robert L. Gibson has been appointed to succeed Mr. Lehmann 
as manager of the company’s Plastics Division with head- 
quarters at Pittsfield, Mass. Mr. Lehmann, who has been 
TAS ASAD ASAI Be Plastics Division manager since January 1947, has been with 
G-E since 1935. Mr. Gibson has been with the company 
since 1925. 


wire forms 


















ARLE Lee 

Myron Stolaroff, electrical engineer, Ampex Electric Corp., 
San Carlos, Cal., has been appointed to the National Associa- 
tion of Broadcasters’ subcommittee on magnetic recording. 


COMPANY BRIEFS 













Sylvania Electric Products Inc. has started construction of 
the first laboratory building for its projected Sylvania Center, 
Bayside, L. I., N. Y. This laboratory, fully equipped, is said 
to represent an investment of approximately a million dol- 
lars. It is expected to be ready by the end of this year. 





General Electric Co. has launched a program to show 
manufacturing companies and related organizations the bene- 
fits arising from modern materials handling program. The 
Hubbard produces Parts Like These for project provides a coml ination of educational sound motion 
seedinats Gtaiatii te Gitta iials ap pictures and a 96-page application manual. Details regarding 

. the availability of this material may be had by writing the 
about them. M. D. Hubbard Spring Co., company’s Apparatus Department Schenectady 5, N. Y. 
525 Central Ave., Pontiac 12, Mich. 


Admiral Corp., Chicago, has purchased the domestic appli- 

Ho U p Ke A kK D ance division of Pressed Steel Car Co., Inc., Hegewisch, III. 

This acquisition makes available to Admiral all of the elec- 

SPRINGS © STAMPINGS © WIRE FORMS © WASHERS © COTTERS tric range manufacturing facilities of Pressed Steel Car Co. 








































ae The plant of the Amplex Division ef The Chrysler Corp., 
Detroit, has been enlarged and new equipment has been in- 
stalled to provide improved service on Oilite heavy duty oil 
cushion bearings and finished machine parts. 


The Auto-Lite Battery Cerp. has begun construction of its 
new million dollar battery manufacturing plant at Clearwater, 
Cal. This 90,000 sq. ft. building is scheduled for completion 
by the end of December. 








Cyclehm Meter Cerp., Long Island City, N. Y., has been 
purchased by Mewerd Industries, Inc., Chicago. Fhe Cyclohm 
plant will become two divisions of the parent company: 


Cyclohm Motor Corp. Division and Cyclohm Power Plants 
Division. 






















E. |. du Pont de Nemours & Co. Inc. has recently com- 


pleted and soon will bring into full production a new plastics 
plant near Parkersburg, West Va. 


The Emerson Electric Manufacturing Co., St. Louis, Mo., 
has leased the former Walworth Company plant located at 
Washington Park in St. Clair County, Ill. Aircraft turrets 
with associated electronic equipment relating to aircraft arma- 
ment will be manufactured there. 















New production unit of Federated Metals, division of 
American Smelting and Refining Co., has gone into operation 
é at the company’s expanded Houston, Tex., plant. Manufacture: 
In SWITCHES, FLASHERS ond RELAYS |; there will be solders, bearing metals, battery metals, lead 
ee eres eC " ingot, and special white metal alloys. 

i Le 
DIAMOND SEAL for 
DIAMOND QUALITY 


write “Jadag FOR CATALOG 


The corporate name of The Formica Insulation Co., Cincin- 
nati, has been changed to The Fermica Co. The company has 
changed its name due to the expanded type of production now 
serving diversified fields. 


The Hoover Co., North Canton, Ohio, world-known manu- 
facturer of vacuum cleaners, has recently celebrated its 40th 
anniversary. Hoover has sold over 7,000,000 of its vacuum 


60 STATE STREET - MANKATO, MINN, | cleaners in this period. After V-J day it added fractional 
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Good-looking appliances .. . hard-working tools... in 
fact, electrical merchandise of all types can profit from 
the two-way sales boost of General Electric Flamenol 
cords. These well-built cords help (1) by adding eye- 
appeal, because their smart appearance goes with your 
most up-to-the-minute designs; (2) by adding tough- 
ness, because the tough, thermoplastic jacket is made 


to take rough use. 


To get this double-sales push for light appliances — 
specify General Electric Flamenol “rip” cord. For me- 
dium- and heavy-duty equipment — specify General 
Electric Flamenol “portable” cords. Both types have 
the smooth, glossy finish you want — the finish that 
looks new, stays tough for years — cleans easily with 
a damp cloth. Both have the tough thermoplastic jacket 


that resists water, oils, acids, alkalies, and sunlight. 


Why not look into the sales advantages of Flamenol 
cords for your product? For a free, all-inclusive catalog 
on cords, simply fill out the coupon, and mail it to 
Section W11-922, Construction Materials Department, 
General Electric Company, Bridgeport 2, Connecticut. 


*TRADE-MARK REG. U.S. PAT. OFF 


GENERAL @@ ELECTRIC 


SEPTEMBER 1948 
























Section W11-922 


Construction Materials Department 
General Electric Company 
Bridgeport 2, Connecticut 


Please send me the new, free catalog, Building Wires, Cables, and Cords 
for every purpose. 


yt cad Cees cee aids adlaasade on - We ca fectaeeds 
I. ai cless kea~ ced fas daha Eh dasewes sss cenkeks és ae eees wane 
NS oc vedussitesieecusuacess Mas hes esn Rtas Zone .... Wale ooc.ce. 
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ACME MEMO —To Production Engineers 
responsible for the manufacture of Motors, 
Transformers, Coil Windings of all types— 


SUBJECT: 


INSULATING VARNISHES 


IMPORTANT! Suggest you check your insulating 
varnish results against these Acme characteristics: 


PENETRATION. . . . Is varnish supplied at proper 
viscosity for getting it deep into every winding or 
mast it be thinned to the point of dangerously re- 
ducing solid (nonvolatile) content? Try Acme Nos. 
145, 245. 


CURE. . . . Is varnish completely cured after the 
final bake? ACME Thermosetting Varnishes are 
outstanding for insuring complete cure throughout 
depth of varnish mass, providing good insurance 
against entrapped solvent. 


BUILD-UP. Is build-up of insulating varnish 
film over vital areas really substantial or are thin 
films presenting hazardous insulation which invites 
mechanical rupture, abrasion and chemical attack? 
Suggest Acme Nos, 160, 1601, 260 for greater 
build-up, fewer coats, shorter curing time. 


INFRARED BAKING. . Is varnish completely 
curing in your fast-baking conveyor system or is 
there merely a “skin cure” which leaves the in- 
terior of the varnish mass tacky? Entrapped sol- 
vents under surface-cured films have a softening 
effect on enameled wire and varnished insulations. 


Our No. 1451, 1454 and 160! Varnishes are out- 
standing for infrared baking. 


FLEXIBILITY . . . AGING . . . HEAT ENDUR- 
ANCE ,. . OIL and CHEMICAL RESISTANCE. . . . 
Use of Acme Varnishes by the armed forces in 
important applications emphasized the desirability 
of substantial factors of slaty for these items. 


Ask for catalog and samples 


Wire 





Aeme 


THE ACME WIRE CO. 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATION - MAGNET WIRE - COILS 
MEMBER OF ELECTRICAL INSULATINE VARNISH SECTION OF N.E.M.A. 
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horsepower motors to its business through the acquisition of 
the Kingston Conley Electric Co., Plainfield, N. J. Early in 
1948 it added electric irons to its line. 


General Electric Co. has inauguarted a new division called 
the Industrial and Transmitting Tube Division at Syracuse, 
N. Y. This new division has been formed within the Tube 
Divisions of the Electronics Department. All design engineer- 
ing, manufacturing and sales activities related to the former 
Power Electronics Division will be consolidated in this new 
division. George W. Henyan, assistant to the vice-president, 
will be manager of the new division in addition to his other 
duties. 


The Goodyear Tire & Rubber Co., Akron, Ohio has estab- 
lished a Chemical Division to handle the company’s expanding 
manufacture and sales of synthetic rubber and related raw 
materials. Herman R. Thies, present manager of the Plastics 
and Coatings department, will head up the new division. 


International Powder Metallurgy Co. has recently been or- 
ganized at Ridgway, Pa. It will manufacture powdered metal 
products. M. T. Victor was elected president. G. J. Hoehn 
was named vice-president in charge of production. 


Operation of Hullhorst Tools, Inc., Toledo, is now formally 
announced by Daniel E. Cherry and Florian D, Cherry, who 
had earlier in the year purchased the assets of the Hullhorst 
Micro-Tool Co. Both men have been with the company since 
its inception 25 years ago. 


Kearney & Trecker Corp., Milwaukee, has purchased the 
Walker-Turner Co., Inc., Plainfield, N. J. The latter will oper- 
ate as the Walker-Turner Division of Kearney & Trecker. 


The Orthon Corp., Paterson, N. J., has increased its facili- 
ties in order to produce industrial electronic devices to cus- 
tomers specifications. 


Wagner Electric Corp. has put out a special edition of its 
house organ in which it tells the story of the company, illus- 
trating its plant, products, and people. This 20-page, 2-color 
special edition titled “This is Wagner” may be had by writing 
to The Editor, “Wagner Circle,” Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis 14, Mo. 


The Hunter Spring Co. (formerly Hunter Pressed Steel 
Co.) Lansdale Pa., has inaugurated a two-day refresher 
course for design engineers on spring design and specifica- 
tions which commenced alternate weeks beginning August 31 


Tinnerman Products Inc., Cleveland, plans to construct a 
new plant within a year on the 32-acre plot of land it pur- 
chased some time ago in the southwest section of Cleveland 
The company expects that the new building will double pro- 
duction capacity. 


The Electrical Division of Sperti, Imc., Cincinnati, was 
merged with the Faraday Electric Co., Adrian, Mich. The 
new corporation known as Sperti Faraday Inc. becomes 
wholly owned by Sperti, Inc. Hugh S. Williamson will be 
president and Lewis J. Stern vice president of Sperti Fara- 
day Inc. 


The General Electric Co.'s Welding Equipment Divisions 
have moved to Fitchburg, Mass. This move supplements the 
prior establishment of the a-c welder factory in Holyoke, 
Mass. 





ASSOCIATIONS AND SOCIETIES 





NEMA Forms New Product Section 


A new electrical product group, the Household Sink Units 
Section, comprising nine companies that manufacture elec- 
tric household food waste disposers and dishwashers, has 
been formed within the National Electrical Manufacturers 
Association. R. C. Cameron, manager of the dishwasher and 
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If you build motor-driven appliances, you just 
naturally want them to win and hold trade 


acceptance and consumer good will. Just as PACKARD 
naturally, you will agree that one of the essen- SUNLIGHT MOTORS 
tials to long-term success is a dependable power 

unit. . . . Therefore, we believe, you will be glad for 

to know that our increased production facilities compressors 
now enable us to offer to additional customers washing machines 
a steady supply of Packard Sunlight Fractional power-driven 
Horsepower Motors. In short, now you, too, can bench tools 
build ready-made trade acceptance and consumer Sinaia 


good will into your products. : 
milk separators 


milking machines 
furnace blowers 
stokers 
oil burners 













ITM 
Packard Electric Division, General Motors Corporation, Warren, Ohio water pumps 
ventilators 


and many other 
applications 
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Construction of Ward Leonard Vitrohm 


LN! Rheostats permits use of smaller sizes 


A large number of solid rectangular con- 
tacts, imbedded in vitreous enamel on a 
pressed steel base, fit Ward Leonard Rhe- 
ostats for high watt capacity and long, 
continued service. Size for size, no other 
rheostat will perform a similar duty. 

Ward Leonard Rheostats are “Result- 
Engineered”. By modifying a basic de- 
sign, Ward Leonard can often give you 
the results of a special... for the price of 
a standard. 

Write for Rheostat Catalog. Ward 
Leonard Electric Co., 34 South St., Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 


WARD LEONARD 
PoC) 


CONTROL OF 


aes t 


ORS - RHEOSTATS - RELAYS - 


236 





disposal department of Hotpoint Inc., Chicago, is chairman 
of the group. 


Metal Powder Association 
Offers Proceedings of Meetings 


The complete proceedings of the Fourth Annual Spring 
Meeting of the Metal Powder Association, held last April in 
Chicago, are now available. The 85-page printed volume may 
te obtained by writing the association, 420 Lexington Ave., 
New York 17, at $2.50 per copy up to nine copies and $2.00 
per copy for ten copies or more. Also available are copies of 
the proceedings of the Second and Third Annual Spring 
Meetings in combination with copies of the Proceedings of 
the Fouth Annual Spring Meeting at $5.00 for the three. 
Copies of the last two Proceedings may be had for $4.50. 


AIEE and IRE Sponsor Conference 


on Electronic Instrumentation 


A conference on electronic instrumentation in nucleonics 
and medicine sponsored jointly by the American Institute of 
Electrical Engineers and the Institute of Radio Engineers 
will be held at The Engineering Societies Building, 29 W. 39th 
St. New York City, November 29 to Decemlter 1, inclusive. 





Calendar of Meetings 


Sept. 7-9—Fall Meeting, American Society of Mechan- 
ical Engineers, Reed College, Portland, Ore. 


Sept. 13-17—1948 National Conference and Exhibit, 
Instrument Society of America, Convention Hall, Phila- 
delphia. 


Sept. 20-24—1948 National Technical Conference, Illu- 
minating Engineering Society, Hotel Statler, Boston. 


Sept. 27-Oct. 1—Third National Plastics Exposition, 
Society of the Plast‘cs Industry, Inc., Grand Central 
Palace, New York City. 


Sept. 30-Oct. 1} — Fourth Annual General Meeting, 
Canadian Electrical Manufacturers Association, General 
Brock Hotel, Niagara Falis, Ont. 


Oct. 11-13—Semi-annual Convention, American Society 
of Tool Engineers, Biltmore Hotel, Los Angeles, Cal. 


Oct. 12-13—16th Annual Meeting, Packaging Machin- 


ery Manufacturers Institute, Hotel Roosevelt, New 
York City. 

Oct. 18-22-1948 Fall General Meeting, American Insti- 
tute of Electrical Engineers, Hotel Schroeder, Mil- 


waukee, Wis. 


Oct. 20-22—30th Annual Meeting, American Standards 
Association, Waldorf-Astoria Hotel, New York City. 


Oct. 23-29—Annual Convention of the American So- 
ciety for Metals, Benjamin Franklin Hotel, Philadelphia. 


Oct. 24-29—Annual Meeting, American Welding Soci- 
ety, Bellevue-Stratford Hotel, Philadelphia. 


Oct. 25-27—Fall Meeting, American Gear Manu fac- 
turers Association, Edgewater Beach Hotel, Chicago. 


Oct. 25-29—30th Annual National Metal Congress and 
Exposition, Commercial Museum and Convention Halls, 
Philadelphia. 


Oct. 27-29—1918 Annval Meeting and Conference on 
Electrical Insulation, National Research Council, held 
at National Bureau of Standards, Washington, D. C. 
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How to put faraway suppliers 


close to"home” — 


Wat if suppliers are thousands of miles 
away? When you specify Air Express, you cut 
down delivery of equipment, supplies and 
finished products to a matter of hours. Air 
Express is the fastest service there is. Remem- 
ber—large inventories are expensive. You 
can keep them low by getting what you need 
as you need it. 

Air Express goes on every flight of the 
Scheduled Airlines—places the most distant 
suppliers only hours away. And you get fast 
pick-up and delivery service at no extra cost. 
Rates are low. Use Air Express regularly and 
keep things hustling. 


Evecify Air Express-Worlds fastest Shipping Service 


eLow rates—special pick-up and delivery in prin- 
cipal U. S. towns and cities at no extra cost. 

e Moves on all flights of all Scheduled Airlines. 

e Air-rail between 22,000 off-airline offices. 


True case history: Sacramento, California, dairy regu- 
larly gets replacement parts and equipment by Air 
Express. Keeps inventory low—gets things in hours. 
Typical shipment: 32 lbs. of parts picked up in 
Detroit 7 P.M., in use at Sacramento next afternoon. 
2039 miles, Air Express charge $19.65. Any distance 
similarly inexpensive. Phone Air Express Division, 
Railway Express Agency for fast shipping action. 







AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES oF THE U.S. 
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Rates include pick-up and delivery door 
te door in all principal towns and cities 
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Ward Leonard High Current Resistors 
light in weight, flexible in design, 
wide application 
Edgeohm, Loopohm or Barohm, Ward 
Leonard alloy ribbon resistors withstand 
shock. They are for high current applica- 
tions. To determine the type most suitable 
for a specific use—the resistance, maximum 
current, steps required, available space, vi- 
bration and other unusual conditions should 

be considered. 


This is Ward Leonard “Result-Engineer- 
ing”. So often, by slight modification of a 
basic design, Ward Leonard can give you 
the exact result you want—without the extra 
cost of a special. 

Write for Resistor Catalog. Ward Leonard 
Electric Co., 34 South Street, Mount Ver- 
non, N: Y. Offices in principal cities of 
U. S. and Canada. 


SISTORS - RHEOSTATS - 





RELAYS - 
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g OHNSON BRONZE determines in advance your require- 
ments for a sleeve bearing . . . then designs and produces it to meet 
these specific conditions. 
> A bearing leads a tough life. It must be correct in every detail or 
=. it will not operate efficiently. The whole mechanism in which it is 
~ installed ceases to operate when a bearing fails. Therefore, Johnson 
Bronze makes sure that each bearing will deliver top performance for 
the longest period of time at the lowest possible cost. An example... 
automotive bearings. In addition to tests for determining physical and 
chemical characteristics, Johnson technicians simulate actual operating 
conditions with dynamometer tests. They go even further. Grueling 
road tests are run under severest operating conditions. From the facts 
obtained it is natural that long life and economy are built into Johnson 
Sleeve Bearings. 

You, too, can know in advance that a Johnson Bearing will not fail. 
Similar technical research is available for your bearing requirements. 
Why be satisfied with less? Write today ior complete details. 


JOHNSON BRONZE CoO. 
570 S. Mill St., New Castle, Pa. 





BRANCHES IN 
20 INDUSTRIAL 
CENTERS 
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These Bolts are too brittle These Bolts are too soft 


Circle © Bolts and Nuts . . . both standard 
and special . . . are carefully inspected for 
size and strength. Their dependability is a 
definite asset to products on which they 


are used. 


BUFFALO BOLT COMPANY 


North Tonawanda, N. Y. 
SALES OFFICES IN PRINCIPAL CITIES 


Export Sales Office: Buffalo International Corp., 
50 Church Street, New York City 


...they are CIRCLE 
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Chase No. 444 Bronze Rod = — 
ingly good for bearings, Wr ing se 
= like and possesses excelle ar. 
= and corrosion resistant prope 


For those tough jobs...3 Chase Special Alloy Rods 


... made to see you through 


HESE three special rod alloys were 
specifically developed to meet cer- 
tain unusual needs of industry. They 
were designed to help solve manufac- 
turing problems that you may encounter. 
They typify the kind of service Chase is 
prepared to offer you. 
In addition to these special alloys, 


Chase regularly produces—in rod—10 
non-leaded alloys, 7 leaded alloys of the 
highest quality . . . making it the sim- 
plest thing in the world to obtain one 
or more rod alloys that will do exactly 
the job you require. Start now to draw 
upon this wealth of production and re- 
search facilities. Call Chase today! 


Che Nalions He 


+ h asc BRASS & COPPER 


WATERBURY 91, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK... handiest way to buy brass 


ALBANY+ ATLANTA BALTIMORE BOSTON CHICAGO CINCINNAT! CLEVELAND DETROIT HOUSTON INDIANAPOLIS KANSAS CITY, MO. LOS ANGELES MILWAUKEE MINNEAPOLIS 
NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} SAN FRANCISCO SEATTLE ST.LOUIS WATERBURY (findicotes Sales Office On 


ELECTRICAL MANUFACTURING 





Test shows Roevar Magnet Wire (magni- 
fied) wrapped on its own diameter, with- 
out appreciable loss in dielectric strength. 


TRY ITS ABRASION RESISTANCE, to learn how tough an in- 
sulation is. Roevar Magnet Wire shows a three-to-one advantage 
over standard enameled wires. And such superiority makes Roevar 
wire your first choice for high-speed winding operations. 


Besides its strength and roughness, Roevar Magnet Wire insulation 
has high dielectric qualities, is extremely flexible, and has excep- 
tional resistance to solvents used in coil-treating varnishes. Impor- 
tantly, too, Roevar Wire costs less and is of smaller diameter than 
magnet wire with paper, cotton or silk insulation. It is furnished in 
sizes No. 14 to 40 A.W.G. 


Roebling engineers are anxious to cooperate with you, in helping 
determine where Roevar Magnet Wire can be used most effectively 
and to assure best results. Write for full information and samples 
of the wire. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 


RE ee Ue cm GRRE GO OR AI eS OOS ee OS NR ee eam 


% WIRE ROPE AND STRAND & FITTINGS *® SLINGS 
% SUSPENSION BRIDGES AND CABLES * AIRCORD, 


AIRCORD TERMINALS AND AIR CONTROLS & AERIAL WIRE 
aoe SKI LIFTS # HARD, ANNEALED OR TEMPERED A CENTURY OF CONFIDENCE 
HIGH AND LOW CARBON FINE AND SPECIALTY WIRE, 
FLAT WIRE, COLD ROLLED STRIP AND 


COLD ROLLED SPRING STEEL * SCREEN, HARDWARE 
AND INDUSTRIAL WIRE CLOTH * LAWN MOWERS 
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J. C. Johnson, President 
S. T. Johnson Co. 
Ockland, California 


More for your money with STANDARD 


GENERAL ELECTRIC is now producing de finite- pur pose 
motors, such as oil-burner motors, jet-pump motors, 
hermetics and the others shown below, as well as 11 
types of general-purpose motors. These are being made 
in standard designs. Ratings, performance standards, 
dimensions, and special features (such as type of en- 
closure, bearings, etc.) follow the standards worked 
out by the National Electrical Manufacturers Associa- 
tion in conjunction with your industry associations. 
Thus, you get all the advantages of standardization and 
—over 1600 G-E standard motors to choose from. 


A Recent Bulletin You'll Want. A brief, but concise 
G-E bulletin tells what the standards are and how they 


Unit-Bearing Fan Washing Machine Oil Burner 
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“Standardization of motors and parts is most important to 
our company,” says Mr. J. C. Johnson, President of the 
S. T. Johnson Co., of California. ‘Our burners can be made 
in several sizes and types without changing the motor size 
or application, even when making improvements and new 
models. Standardization,’ continues Mr. Johnson, ‘‘means 
lower production and inventory costs for oil burner manu- 
facturer and distributor or dealer. The user also saves again 
and again when service or renewals may be required.” 


) Fractional-Horsepower MOTORS 


are applied. Ask your local G-E office for Bulletin GES- 
3565 or write Apparatus Dept., General Electric Company, 
Schenectady 5, N.Y. 


Lower Prices are Proof. Increased production costs 
made it necessary for General Electric to adjust its prices 
upwards in June of this year. However, prices on frac- 
tional horsepower motors are still 5% lower than they 
were in December, 1947 due to two successive price re- 
ductions this year both of which were direct results of 
the standardization program. With fewer motor types to 
build, G.E. has been able to concentrate on those motors 
most widely demanded. The resulting savings are passed 
along to you and your customers in the form of worth- 
while price reductions 


Machine Tool Gas Pump Hermetic Refrigeration 
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Oil Burner MOTORS 


This compact, clean-lined oil-burner motor is a splendid ex- 
ample of small-motor standardization. A standard fractional- 
horsepower motor designed specifically for use on domestic oil 
burning equipment, it gives the burner manufacturer a// the 
special features he needs. 

Compactness plus the two-lug flange mounting (NEMA 
standard) with concealed through bolts help give the heating 


plant a trim, modern appearance. 


Positive protection from harmful overloads is assured by a 
built-in, manual reset Thermo-Tector. 


Quiet operation and long service life are obtained by the 


use of split-phase design. Split-phase motors are simple in 





construction ; they have no brushes or commutators. They give 
many years of service with a minimum of maintenance. They 
are very quiet in operation. 

Rigidity combined with light weight results from the use of 
welded, rolled-steel stator-frame construction. 


General Electric oil burner motors are available in ratings of 
1/12, 1/8, and 1/6 hp for operation on 115 or 230 volts, 60- 
cycle a-c. Full load speed is 1725 rpm. They are also available 
in ratings of 1/8 and 1/6 hp on 115 or 230 volts, 50-cycle a-c. 
Full load speed of these motors is 1425 rpm. All G-E oil- 
burner motors meet the requirements of the Underwriters 
Laboratories, Inc. for this service. For further information cal 
your nearest G-E field office. 


GENERAL @@ ELECTRIC 


& & 


Belted Fan Coal Stoker 


Jet Pump 
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Shaft-Mounted Fan 








Sump Pump 


General Purpose 
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NOW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


HIGHEST QUALITY 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. . . . - St. Louis 1, Missouri 
Telephone CHestnut 2668 


THE 


my gf emg © COMPANY 


MANUFACTURERS O F PRECISION Bo so Bee. ee. 
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New patented design— new Size 3 with balanced 
mechanism— saves 50% in installation space. Size: 5%” 
width, 6%" height, 6” deep. Straight-line horizontal action 
achieved by knee-action bell crank fulcrum with roller 
bearing points, transmitting vertical gravity action to 
the horizontal contact motion by multiplied leverage. 
Smaller electromagnet required; less power consumed. 






Heavy-duty contacts with curved movable tips 
make a broad contact line. Straight-line pillar post guid- 
ance of contacts gives positive, uniform contacting with 
less wear; trouble-free service. These basic advantages 
are followed through with the most dependable structural 
features for long life, simplified maintenance. Complete 
information in 4-page catalog bulletin — on request. 


Lee maa ee 
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You're 0.K. with P-K for Dependable 


APES Ea 


in GROUND THREAD Socket Set Screws 
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THE COMPARATOR, used in inspecting 
every lot of P-K Ground Thread 
Socket Set Screws, clearly shows 
why you can be sure of uniform, 
dependable Class 3 Fit. Threads are 
ground on hardened blanks, by the 
first successful quantity production 
thread grinding process, with many 
advantages offered first in Socket 
Set Screws by Parker-Kalon. 


Free from hardening distortion, 


mirror smooth, they have none of 
the nicks, burrs and other imperfec- 
tions common to cut threads. 


SEE AND FEEL THE DIFFERENCE! Ask for 
samples. See why P-K Ground 
Thread Socket Set Screws are years 
ahead by every test . . . why they'll 
put your product out in front — 
assembly-wise and sales-wise. 
Parker-Kalon Corp., 200 Varick St., 
New York 14. 


Available for Prompt Delivery 





MACALLEN MICA 


ALL FORMS, ALL QUANTITIES — ALL DEPENDABLE 


when you think of MICA, think of MACALLEN  ‘iite’ 
THE MACALLEN COMPANY: MACALLEN STREET @ BOSTON 27, MASS. 
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Snelestndate pouring of the melt and sthrough the 
expert processing to rT hnished product— the skill 
of Wilbur B. Driver craftsmen assures you of 
TOPHET resistance alloys which are always a 


dependable source of heat in electrical appliances 


WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE ao eee ee a oes to a 
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Lubricant-Retaining 


BEARINGS AND PARTS FOR EVERY REQUIREMENT 


COMPO® 


Oil-Retaining Porous 
Bronze Bearings 


Maintain an oil film for thousands of 
operating hours without oil replenishment; 
no oil holes or grooves. The outstanding 
achievement of Powder Metallurgy. Pure 
metal powders die pressed to shape and 
impregnated with lubricant up to 35% by 
volume. Why not write for illustrated 
bulletin? 


POWDIRON® 


Sintered lron 
Parts and Bearings 


Tough ... and Smooth. Choice of a 
number of alloys made from pure iron 
powders. Can be economically adapted 
to many special machine parts such as 
gears, pole pieces, bearings, with or with- 
out lubrication. Used when load conditions 
call for heavy duty service. Write for 
bulletin. 


BOUND BROOK® 


Graphited Bronze 
Heavy Duty Bearings 


They “take a beating” and give excellent 
service under most severe operating con- 
ditions. Popular on those hard-to-lubri- 
cate jobs. Inlaid with hard, enduring 
graphite lubricant; reduce friction, main- 
tain bearing service in inaccessible or 
remote places. Ask for bulletin. 


At your Service: Whatever your bearing problems, our engineering 
service department can speedily help you solve them. We are not 
limited to ONE class of bearing and will collaborate with you with one 
idea in mind—to help you build "Better Machines and Appliances.” 


BOUND BROOK OIL-LESS BEARING COMPANY ~ Established 1883 + Manufacturers of 


Metal Powder Products Since 192! 
Main Office and Plants: Bound Brook, New Jersey * Branch 1255 Book Building, Detroit 26, Michigan 
Salestand Service Representatives: Ritchie Engineering Company, 3509 Irving Avenue, South, Minneapolis 8, Minnesota 
Atlas Brass Foundry, Inc., 1901 Santa Fe Avenue, Los Angeles 2!, California * In Canada: Dominion Bearings, Ltd., 272 Van Horne Street, Toronto 
scememessmenmemneedebienasuamnastaiehtinteittaimesicienteaettmetsicatnge lipases ceeeencenariasscxeedieancstlereesiesicaiiaienteincnenasiitentaasind gee TTT 
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ELECTROLYTIC 
CAPACITORS 


For operation up 
to 450 volts at 85° C. 


Win some 7 times as many components in a television receiver 
as in the average radio, the possibility of service calls is greatly 
increased. The new SPRAGUE ELECTROLYTIC line offers the 
first practical solution to this problem. 

Designed for dependable operation up to 450 volts at 85° C. 
these new units are ideally suited for television’s severest electro- 
lytic assignments. Every care has been taken to make these new 
capacitors the finest electrolytics available today. Stable operation 
is assured even after extended shelf life, because of a new proces- 
sing technique developed by Sprague research and development 
engineers, and involving new and substantially increased manu- 
facturing facilities. More than ever before your judgment is con- 
firmed when you SPECIFY SPRAGUE ELECTROLYTICS FOR 
TELEVISION AND ALL OTHER EXACTING ELECTROLYTIC 
APPLICATIONS! Sprague Electric Company invites your inquiry 
concerning these new units. 


SPRAGUE ELECTRIC COMPANY - NORTH ADAMS, MASS. 


P 


O N EER S 
ELECTRIC AND 


*Trademarks reg. U. S. Pat. Office 
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_-SPRAGUE 


ELECTRONIC 


Capacitors 
* Koolohm Resistors 


PROGRESS 
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Val Peterson 


nh 
cnievemen* nepras st depo 
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res 4izens >» * One of a series of ad- 
jation- 1 ‘ unique of vertisements based 
I penal ra vs ssro Ss : : ao 
o sh tinen atchne in industrial opportunities 
jnaustry t ea m in the states served by 
neri tase na neart ely Union Pacific Railroad. 
> 
one wealth. sincer 
na \ ; 
governo® 


Unite with Union Pacific in selecting sites and seeking new markets in California, Colorado; Idaho, 
Kansas, Montana, Nebraska, Nevada, Oregon, Utah, Washington, Wyoming. 


*Address Industrial Department, Union Pacific Railroad 
Omaha 2, Nebraska 


UNION PACIFIC RAILROAD 
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ELECTRIC 


When water in municipal systems contains dis- 
solved minerals and chlorine, it becomes a 
fairly efficient electrolyte. 


To avoid electrolytic corrosion which may 
occur if dissimilar metals are in contact with 
the water, the Toastmaster Water Heater em- 
ploys “LIFE BELT” heating elements attached 
to the outside of the tank. In such an applica- 
tion, the ability of the elements to give long, 
trouble-free, economical service rests solely 
upon the quality of the electrical resistance 
material used. To assure top-level performance 
for a lifetime, the McGraw Electric Co., maker 
of the Toastmaster Water Heater, specifies 
Nichrome.* 


The tank of the Toastmaster Heater is further 
protected by McGraw’s new “Ionodic” system 
of corrosion prevention, where a magnesium 


ORE RR cep hep v. 





rod anode, immersed in the water, saves the 
cathodic material of the tank from electrolytic 
attack. 


Thus the manufacturers are able proudly to 
state: “We guarantee the Toastmaster Electric 
Water Heater for 10 years, and we deem this 
to be a conservative commitment. Many water 
heaters made by this company are still in daily 
use after several times this length of service, 
and elements in the old water heaters show 
little wear and no loss of efficiency.” 


Profit by the example of the McGraw Electric 


Co. and specify Nichrome. And remember, 
Driver-Harris manufactures over 80 alloys 
designed to fill the numerous requirements of 
the Electrical and Electronic industries .. . fully 
described in our catalog R-46. 


Nichrome is Manufactured only by 


Driver-Harris Company 


HARRISON, 


NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 








ndrical or flanged, tapered, slotted, milled, drilled, pad 
» knurled, threaded, ee has the ais el 


BRONZE BEARINGS 
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SOLAIRE SPACE HEATER 
Mfd. by M.S. Aviation Co. 
Minneapolis, Minnesota 
Fan driven by KYAB Motor 


AMPRO 16 mm. SOUND-ON-FILM 
MOTION PICTURE PROJECTOR 
Mfd. by Ampro Corp. 
Chicago, Illinois 
Driven by DYAR Motor 


ROYAL ROCHESTER QUICK-MIX 
Mfd. by Robeson-Rochester Corp. 
Rochester, N.Y. 

Powered by DYAB Motor 


FILMATIC SLIDEFILM PROJECTOR 
Mfd. by GoldE Manufacturing Co. 
Chicago, Illinois 
Forced air cooled by DYAB Motor 


@ UNIDIRECTIONAL, SYNCHRONOUS OR REVERSIBLE 
@ WITH OR WITHOUT GEAR REDUCTIONS 

@ UP TO 1/30 HORSEPOWER 

@ ALSO FAN BLADES 134” TO 12” DIAMETER 

@ ENGINEERING SERVICE 


P3200 RPM ome) 
t .01-.05 Ib.-in. 
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Quantity 


PRODUCTION 


oj 
GREY IRON CASTINGS 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 
, ke 
ESTABLISHED 1866 ) | 
TED ey ee 
7 FOUNDRY DIVISION 4 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 
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In his search for the fountain of perpetual youth, Ponce 
de Leon would have found a perfect analogy in the 





improved Turbo Varnished Sleeving in which there 






is inherent, in its flexibility constituted insulating var- 






nish, the antidote to hardening of the arteries. 







Besides this great step of advance in the varnishing 
process of cotton sleeving, there are insured in this 





Turbo Varnish Impregnant topmost electrical insulat- 











ing requisites—stabilized increased dielectric values, 
greater resistance to elevated temperatures, practical 
resistance to the effects of soldering-iron operations, 
acids, oils, alkalies, and electro-chemical influences. 





Non-cracking, non-chipping, non-peeling regardless 
of angle of bend or twist. A knock-out to commonly 
encountered insulation failures accruing from embrittle- 
ment resulting due to the effects of aging. 


LLIAM BRAND & COMPANY 


URTH AVENUE, NEW YORK 10, N. Y.—325 W. HURON STREET, CHICAGO 10, ILL. 
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Tue new alarm-lock works easily 
enough when you know the right 
buttons to push. Push the wrong 
ones, and you bring the cops on the 
run. Like so many other signaling 
devices, the alarm-lock is operated 
by a Telechron synchronous electric 
motor. 

In this lock, the motor is the low- 
cost Telechron H-3. This is the 
popular model for range and radio 
timers, sequence timing, signaling, 


control and recording devices. Many 





THE FIRST AND FAVORITE SYNCHRONOUS ELECTRIC TIMING MOTOR 


258 


millions of these versatile motors 
are giving long, economical service 
in many different types of timing 
mechanisms. 

These dependable, self-starting 
motors give your product the extra 
sales appeal of famous Telechron 
accuracy. Operating in perfect syn- 
chronism with the frequency, they 
have to be right .. . can’t run fast or 
slow. Sealed-in lubrication and pre- 
cision building assure long, trouble- 


free life. 








Telechron motors are produced 
by the largest maker of synchronous 
electric timing motors for over 25 
years, and are Underwriters Labora- 
tories approved. If you have a spe- 
cial timing, control or recording 
problem, why not consult Tele- 
chron’s application engineers? 
There’s no obligation, of course. 
Address Motor Advisory Service, 
Dept. H, Telechron Inc., Ashland, 
Massachusetts. A General Electric 


Affiliate. 


ed eey 


SYNCHRONOUS MOTORS 
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es 
WHEREVER YOUR PRODUCTION 
CALLS FOR PRESSURE PROCESSING 
_—sH-P-M_ EQUIPMENT 
DOES IT BETTER—FASTER—AT 











AN H-P-M HYDRAULIC 
DRAWS WASHER TUBS 
IN A SINGLE STROKE! 






H-P-M’s MONEY SAVING 
RECORD ON THIS JOB! 


DOUBLE-ACTION 
DRAWING PRESSES PLATEN PRESSES ~ 





MOLDING | Imagine drawing 19 gauge steel to a depth of 15 5/16” 


—_ | with a single press stroke! From a blank size of 44” dia. to a 
| 20” dia. tub is a reduction of 48%. Spectacular? You bet it 
is...and what’s more, this H-P-M press owner* has less 
than 1% scrap loss, even with today’s irregular stock! The 
tub bottom is embossed in the same operation. Production of 
100 tubs per hour is a record, too! 













| EXTRUDING 
| PRESSES 






Here’s why H-P-M presses really pay off... constant 

‘drawing speed; smooth, fast action without impact; independ- 
pees ent pressure adjustments of punch, blankholder and die 
cushion; positive blankholder pressure for entire length of 
draw; shockless reversal. With H-P-Ms, you have positive 
overload protection ...there’s no chance for breakage . . . press 
reverses at a predetermined pressure. H-P-Ms also permit you 
to change dies quicker...a real factor with today’s short 
runs due to low steel supply. 


| 
| 
| 
i 
| 












Call in a nearby H-P-M Engineer to tell you more about 
these money saving H-P-M hydraulics. Write today. 


*Name and address upon request. 


THE HYDRAULIC PRESS MANUFACTURING CO. 

1004 Marion Rood * Mount Gilead, Ohio, U.S.A. 

Bronch Offices in New York, Cincinnati, Cle 
end Chicago. ® 
























Write for Bulletin 4706. It tells more about the time and money 
saving features of H-P-M metal working hydraulic presses. 


Sof Coker Metal Working Presses 


Self-Contained 
REVOLUTIONIZING PRODUCTION WITH HYDRAULICS SINCE 1877 
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...in this small, mass-produced alarm clock 









...in this huge, custom- 


tailored building clock 


American Quality Springs 


help tick off the time accurately! 


IMEPIECES are among the best (and toughest!,) 
T: ‘proving grounds” that springs can have. Any 
flaws in spring materials—any failures to meet de- 
sign specifications, are quickly detected. 

In mass-produced alarm clocks—in the custom- 
made clocks, American Quality Springs are giving 
excellent performance. 

In hundreds of other products, covering all kinds 
of operating conditions, American Quality Springs 
have earned a reputation for outstanding per- 
formance and longer life. 

Here’s why... 

Our spring engineers carefully analyze the basic 
spring design factors of load, deflection, and space. 
Then they use those factors to determine the stress, 
spring diameter, wire’ size, material, rate, solid 
height and free length. 

Our vibration engineers have complete equip- 
ment for testing all types of springs in fatigue and 


under the dynamic conditions to which they may 
be subjected. 

Our metallurgical engineers have kept pace with 
steel and wire making developments. This insures 
our customers the best type and quality of wire 
for each specific job. 

Further, we don’t furnish customers with springs 
that are “overpowered.” In other words, we don’t 
recommend stainless steel or special alloy steels 
when ordinary carbon steels would do the job. 

So regardless of the type of spring you need, why 
not get in touch with us? We would appreciate a 
sample, sketch or blueprint of the spring you are 
now using when you submit any inquiries. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL SUPPLY COMPANY, NEW YORK 


AMERICAN QUALITY SPRINGS 
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AMP "Pre-insulated"” 
terminals with ‘‘Diamond- 
Grip'’ insulation support. 
Insulation permanently 
bonded to the terminal. 





AMP "Certi-Crimp"’ Hand 
Tools cannot be reopened 
until perfect crimp ho 
been mode. . 

Proof against operator 
fatigue or carelessness. 
Tool is its own inspector. 


AMP "'Knife-Disconnect" 
—a quick disconnecting 
splice for line splices. 
Eosy to use. Cannot be 
occidentally separated. 
Identical units. 


Complete catalogue information 
is available 






As most of the improvements in the field of 


Solderless Wiring Terminations during the last 
half-dozen years have been made by 


AWP 


this statement is very significant to YOU espe- 
cially when, as in the case of A-MP, the pioneer- 
ing has resulted in — 


lower costs ! 
more efficient production ! 


a better job ! 


Pioneering has brought about, among many 
other developments, many of which are patented, 
or upon which patents are pending, the AMP 
Pre-Insulated Terminal, the AMP "Certi-Crimp” 
Hand Tool, the AMP “Knife Disconnect” Splice, 
and the line of AMP Automatic Wire Terminators. 


Electrical termination and electrical connection 
problems of YOURS are electrical termination 
and electrical connection problems of OURS, for 
we consider ourselves an adjunct to your engi- 
neering and production departments. We are 
engineering and production-minded, and as 
pioneers, we are progressive, alert, and able to 
solve problems because we do not believe that 
there is anything which can't be solved to give 
you a better, faster, less expensive wire termina- 
tion or connection. 





AIRCRAFT-MARINE PRODUCTS INC. 


1504 North 4th Street, Harrisburg, Pa. 
le Canadian Representative: 
F. Manley & Sons, Ltd., 82 Adelaide St., E., Toronto, Ont., Canada 





AMP Automatic Wire 
Terminator— produces up 
“to 3300 identical electrical 
connections per hour. Re- 
duces costs without capital 
investment. Wire sizes 
22 to 10. 





AMP continuous strip sol- 
derless terminals for AMP 
Automatic Wire Termina- 
tor.. Designed for high- 
speed mass production. 





“PRECISION ENGINEERING /g 


APPLIED TO THE END OF A WIRE 













” Oit-filled 














> termeticall 
sealed... 


y 








to stay on the job a long...long... time 


Now, to help you fight corrosion, dust, 
lint, fungus, and heat, General Electric 
announces a completely new line of 
selenium rectifier stacks. Each stack in 
this new line is a complete unit—ready 
for immediate installation—immersed in 
oil, hermetically sealed in a metal con- 
er, and protected by a tough, over-all 
coating. 
For cool operation, the oil in these new 
General Electric rectifiers flows freely 
around the rectifier cells to dissipate heat 
during continued service. For easy as- 
sembly, the units have tinned soldering 
lugs, glass welded for a tight seal. 


*TRADE-MARK REG. U.S. PAT. OFF. 


” ed 
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Tell G.E. your problem of d-c supply 


Whenever you strike the problem of 
deciding which type of rectifier is best for 
your purpose—call on General Electric 
for an answer. General Electric engineers 
can give you an impartial solution, be- 
cause G.E. makes all three—selenium, 
copper-oxide, and Tungar*—and now the 
new oil-filled selenium rectifiers. 

For information on rectifiers—from the 
size of an aspirin to the size of a garage— 
or for data on the new, oil-filled, hermeti- 
cally sealed selenium rectifiers, write to 
Section A21-922, Construction Materials 
Department, General Electric Company, 
Bridgeport 2, Connecticut. 










G.E. makes all three : 
SELENIUM © COPPER-OXIDE 
TUNGAR 


and the new 
oil-filled 


RECTIFIER STACKS 


GENERAL @@ ELECTRIC 
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Puts ou the Brakes 


Take a close look at the insulation on this Warner 
“ICCB” Electric Clutch-Brake. The wire that con- 


veys the current from the collector ring to the BH Fiberglas Sleevings are made to meet specific 
magnet requires an insulation that is heat resistant requirements — double-braided, triple-braided, 
to 300° F. at 110 v. heat resistant to 1200° F. if necessary. Remarkably 


: flexible — yr - 
When the Warner Electric Brake Manufacturing exiaie— can: be append: to cover knobs. or tee 


Company put this problem up to Bentley, Harris, seine, qyaaat . dry out: ane et 


fh ing varni c 
they got complete performance data on BH Extra are f Saptening eho Se 


Flexible Fiberglas Sleeving and samples for. labo- If you have a problem of insulation breakdown 
ratory test. Here is what they found: caused by high heat, extreme cold, harmful gases, 
“BH Fiberglas Sleeving fully meets our require- _"" Se ee 


ments for insulation of electric brakes used o 






industrial machinery.” gee fA BENTLEY, HARRIS MFG. Co., CONSHOHOCKEN, PA. 


Bentley, Harris Mfg. Co., Dept. M-26, Conshohocken, Pa. 
I am interested in BH Non-Fraying Fiberglas Sleeving for 
(product) Send samples, pamphlet and prices 
operating at temperatures of °F. at volts. Send samples so I can see for myself how on other BH Products as follows: 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (1 Cotton-base Sleeving and Tubing 


NAME sasiilthsiinataiaitacsitlesesisee Ee, C1 Ben-Har Special Treated Fiberglas 
Tubing 











ADDRESS 
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LAND WELDING CO, 


MAKE IT CHEAPER \ 





Maybe He's Right 
about those RING COSTS 








264 


Many companies have been able to cut their 
ring, hoop and band costs by using Cleve- 
Weld facilities. Our special equipment, 
production line set-up and better than 30 
years experience with rolled and welded 
shapes give real economies on quantity 
lots of many ring shapes. We may be able 
to cut your costs— why not find out? 


Ask us for a quotation before you make up 
your mind. Just send us a print, sketch or 
description ofthe part and tell us the quan- 
tity and material requirements. We will 
be glad to quote, no obligation of course. 
Write us today. 
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MAKES GOOD JOINTS FOR A GOOD COFFEE MAKER 


A modern coffee maker that has won wide- __ in all SIL-FOS brazed joints. They're inher- 
spread favor is the CORY electric—not ent in SIL-FOS's combination of low working 
only because it makes good coffee, but also temperature, extreme fluidity and silver 
because of its simple, sturdy construction. | content—the combination that also assures 
Contributing to the lasting quality of this fast production at low cost. 

construction is the low-temperature silver 
brazing alloy, SIL-FOS. It is used to join the 
copper heating element tube to the copper 
base section as shown below. 


That joint is strong. It is high in electrical 
and thermal conductivity. It is strongly cor- 
rosion-resistant. It is as enduring as the 





metals themselves. You get these qualities 


WRITE FOR BULLETIN 12-A 


It gives complete SIL-FOS facts—facts that can mean better prod- 
ucts for you with savings in time and labor, if you do any joining of 


non-ferrous metals. 


Be 





82 FULTON STREET “@ NEW YORK 7, N. Y. 
Bridgeport, Conn. « Chicago, Ill. + Los Angeles, Cal. « Providence, R.!. » Toronto, Canada 
Agents in Principal Cities 





SEPTEMBER 1948 265 





Wherever Splashing Liquids Create a Hazard... 
Specify a 










tor" 


eas Splash Proof motor 
frames keep the vital parts of the 
motor dry—even when the full 
force of water from a hose is 
turned directly on it. 


Century Splash Proof motors 
may help to protect the reputation 
of the machines you build through 
the protection provided in their 
construction — against splashing 
liquids, plant wash downs or fall- 
ing solids. 


Century 7'/, HP type RS 

Repulsion Start Induction 

Brush Lifting Splash Proof 
Motor 

























1 to 30 HP Squirrel Cage 
Induction 3 Phase Splash 
Proof Motors 





1 to 7'/2 HP Direct Current 
Splash Proof Motor 


Century Splash Proof motors 
are available in a wide range of 
types and sizes and electrical 
characteristics for all popular 
applications. 





3 to 25 HP Slip Ring Induction 


3 Phase Splash Proof Motors In addition, Century builds a 


complete line of various types of 
electric motors in sizes from 1/6 
to 400 horsepower. Popular types 
and ratings are available from 
factory and branch office stocks. 


40 to 100 HP Squirrel Cage 
Induction 3 Phase Splash 
Proof Motors 


Specify Century motors for all 
your electric power requirements. 


CENTURY ELECTRIC CO. 
1806 Pine Street 





30 to 100 HP Slip Ring Induc. +} to 20 HP Capacitor Start oe Same ey Sepeaet 
2 ° ti i 
tion 3 Phase Splash Proof Motors or iisiodk Proof Motor Offices and Stock Points 





in Principal Cities 
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A wide range of problems involving vibration, impact, 
or transmitted noise have already been solved with 
U. S. Engineered Rubber Mountings, by the engi- 
neering staff of United States Rubber Company. 
These problems involved installations—both large 
and small—some in the blueprint stage, others already 
developed. Through skill and experience, “U. S.” 
engineers have become so successful in fighting 
vibration and its allied ills that it is likely they already 
have the answer to your particular problem, or can 
quickly obtain it for you. Write to U. S. Rubber Com- 
pany, 1230 Avenue of the Americas, New York 20, N. Y. 
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A PRODUCT OF 


(Left) ““We want no vibration in 
excess of plus or minus 1/10,000 
of an inch,” said officials of the 
Palomar Observatory of the Cali- 
fornia Institute of Technology. 
They referred to the motor-gener- 
ator unit of the dome of the world’s 
largest telescope. U. S. Rubber 
Company engineers recommended 
Three-Angle Type U. S. Royal 
Safety Mountings. These success- 
fully met the demands of the 
astronomers— preventing not only 
the dome unit but all auxiliary 
power units from transmitting 
harmful vibration. 


(Below) Tubes in the radio equip- 
ment of this police car were con- 
tinually being broken, and there 
was always much unnecessary 
noise. “‘U. S.”” engineers recom- 
mended supporting radio, gener- 
ator and battery with Cylindrical 
Type U. S. Royal Mountings, 
effectively sealing off noise and 
cushioning the radio against 
harmful vibration. 


UNITED STATES 
RUBBER COMPANY 
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For the first time ever! 


NOW YOU CAN GET 
ALL THE G-E FLUORESCENT 
LAMPS YOU WANT! 





O need to wait any longer! Now you 
can get all the G-E fluorescent 
lamps you want! 


NOW'S THE TIME to fill those empty sockets, 
replace blackened, burned out tubes and 


go ahead with your plans for lighting 
modernization. 





FOR THE FIRST TIME since General Electric 
introduced this sensational new light 
source ten years ago, production has at last 
caught up with the tremendous demand. 
NEW FACTORIES now in operation are turn- 
ing out G-E fluorescent lamps by the mil- 
lions—all manufactured to those high 
standards of quality that have made G-E 


G-E L A M Pp 4 first choice of buyers everywhere. (Only 


slimline and circline are still scarce). 

WHY NOT SEE your G-E 

G b NE k A L Fr LE C T n i C lamp supplier today? And 
whenever you need lamps 


always look for this mark 
of quality... 
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Many Wide Chisel Edges 


Give EVERLOCKS More 
Gripping Area 












This patented EverLOCK feature gives the extra 
staying power needed to protect your assemblies under all 
conditions. Note the photographic evidence of extra grip- 
ping area each of EverLOCK’s many wide chisel edges apply 
to both work and nut. Full use of this added area of resistance 
against expansion, contraction and strain is assured by pow- - 
erful spring tension which drives and holds each of the many 
wide chisel edges into positive locking action. 

Application is fast and easy . . . saves assembly time and 
labor . . . eliminates all hazards of stretched bolts and 


distortion of threaded parts. Write for full particulars. WAS 2 E RFR. 


THE WASHER THAT HAS THE EDGE 
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¢ 


WUMWICNHAWCE MORK IS CASTER, GUUCNER, 


ah tA OLY Ae 
when REED & PRINCE Recessed 


head screws are used 
BECAUSE 

ONE driver fits the complete 
range of sizes... 


REED & PRINCE 


MAMUFACTE RIA © 


WORCESTER, MAS CHICAGO, IL 
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Is your compound heating, melting, conveying and 
dispensing equipment tailored to your production re- 
quirements? Production delays and irritatingly lumpy 
or burned compounds that are unusable easily increase 
direct costs and wreck the best planned factory sched- 
ules. 
That's where Sta-Warm’s job-tailored compound 
heating equipment proves its engineering advantages 
. » « proves that Sta-Warm’s basic design of broad dis- — worm’s eye view of Sta-Warm 
tribution of black heat under accurate control outpaces _fectangular melting tank show: 
; . ‘ ng broad even distribution of 
overly hot strip heaters, steam jacketed pot-boilers and multiple heating circuits that 
homemade makeshifes. agay Sam Bes. 
Learn how Sta-Warm can job-tailor compound melt- 
Cylindrical compound ing equipment for you. Inquire for Bulletin 038-W 
Seeenpag, tee with describing many standard sizes and shapes of Sta-Warm 
gitator . 
and needle valve dis- tanks, kettles, pots. W rite today. 


pensing orifice. Buil* 
in a range of sizes. 


Lim 172 )) mana Lee 


a | | ; ai . “ i : ° | 18 
“ « | . 4 3 "> 
F ee i et 
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Compact... 
Dependable 


Selector Switch Frames—a part of the 15,000—line 
installation of Federal Rotary Telephone Switching 
Equipment at the Rochester Telephone Corporation, 
Rochester, N. Y. . 


The 7A-2 Rotary System is modern high speed automatic telephone equip- 
ment, built by Federal Telephone and Radio Corporation, Clifton, N. J., an 
I. T. & T. associate. It must be both compact and dependable. This calls for 
minimum clearances without sacrifice of reliability of performance or ease 
of maintenance. 


In the words of one of their engineers: 


“To produce a system which fulfills the many complex circuit 
requirements of today, which is at the same time sound and robust 
mechanically, requires the closest cooperation between circuit and 
mechanical designers.” 


Natvar Varnished Kraft insulators are an example of this cooperation. Here 
an electrical insulating material has been used to provide both electrical 
and mechanical protection to the selector terminal blocks and to the ribbon 
cable which multiples the terminal banks, 


If your requirements call for insulating materials with good physical and 
electrical performance characteristics, in bulk or cut to your own specifica- 
tions, it will pay you to use Natvar. Get in touch with your Natvar distributor, 
or with us direct. 






THE NV 


TELEPHONE CABLE ADDRESS 


RAHWAY 7-2171 
AVENUE * 


207 RANDOLPH 
272 














Natvar insulating materials can be furnished 
punched to specification and held to close 
tolerances, in the finish best suited to the 
operation. 





NAL VARNISHED 


NATVAR: RAHWAY, N. J. 
WOODBRIDGE 





Inserting insulating strips in 
selector terminal blocks in the 
final switch assembly. This oper- 
ation goes smoothly because 
Natvar Varnished Kraft punchings 
are all cleanly cut to the same 
size, and do not stick together. 















Products 


@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

@ Varnished silk 

@ Varnished special rayon 

@ Varnished Fiberglas cloth 

@ Silicone coated Fiberglas 

@ Varnished papers 

@ Varnished tubings and sleevings 

@ Varnished identification markers 

@ Lacquered tubings and sleevings - 

@ Extruded vinyl tubing and tape 

@ Extruded vinyl identification markers 


Ask for Catalog No. 21 


UCTS 


SERSEY 
ELECTRICAL MANUFACTURING 
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Mallory vibrators have a well-earned 
reputation for long-extended, trouble- 
free performance. But that’s not the only 
reason why more Mallory vibrators are in 
use today than all other makes combined. 


Mallory engineers know that vibrator 
performance is dependent upon many 
external factors. They know that vibra- 
tors frequently fail because of a poorly 
designed power transformer—a wrong- 
value buffer or timing capacitor. That’s 
why their interest extends beyond the 
vibrator itself—why they’re concerned, 
too, with its operating conditions. 


See that questionnaire in the upper left? 
It’s the reason why so many Mallory 


MORE MALLORY VIBRATORS ARE IN USE TODAY THAN ALL OTHER MAKES COMBINED 


-M PR.MALLORY &CO.Inc.& ¥ 












Pr. 8. MALLORY & CO., 
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__ AND VIBRATOR POWER. SUPPLIES 






vibrators are right for the job. Once its 
queries are properly answered, Mallory 
engineers make needed recommenda- 
tions about transformer design and other 
circuit factors. 


True, Mallory vibrator quality is the 
highest in the field. But quality alone is 
not enough. To give you the best possible 
vibrator performance, Mallory also makes 
available this all-important question- 
naire. Do you have a supply of them in 
your engineering files? If not, call your 
nearest Mallory field representative—or 
write to us direct. Remember, too, stand- 
ard Mallory vibrators are available from 
your authorized Mallory Distributor. 










VIBRATORS 


Inc., INDIANAPOLIS 6, INDIANA 


POSITIVE ACTION 
FROM ANY ANGLE 


The patented universal pull lever action of LEVOLIER Switches 
provides instantaneous control from any angle. Their high 
quality, watch-like construction guarantees dependability and 
longer service. Specially designed sizes and types are easily 
applied to motors, fans, electrical appliances and lighting fixtures. 

Model Number 41, shown here, is the most compact 6 amp. 
switch on the market today — only %” thick. Particularly adapt- 
able for canopy mounting. Qualifying for a “T’ Rating by Under- 
writers’ Laboratories, through many years service, it will safely 
take an initial surge of 48 amps. — eight times its rated capacity. 


ONLY McGILL MAKES 
A complete description of the 


e many types and sizes of 
LEVOLIER Switches is found 
eee in McGILL Catalog No. 43. 


Send f 
SWITCHES siaiean. or your free copy 


Maeiae MANUFACTURING CO., INC. | ee uae ok 
Electrical Division i tains ite 


250 N. CAMPBELL STREET VALPARAISO, INDIANA ; Double throw 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 


ee ee 2 oe 


The Standard X Washer is an 
efficient, economical locking de- 
vice. It provides quick, positive 
APPLYING assembly . . . 360° closure to 


support greater thrust load ... 
fast, easy removal ... simplified 
service or repair. No vibration 


360° CLOSURE can shake it loose. 


2 >> Standard X Washers are 
ae available for pin diameters 
from 7/32” to 17/32”. For 
complete specifications write for 
3 Bulletin 26, 


REMOVING 


LOCKNUT & LOCKWASHER, INC. 


311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA 
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Remove the shackles of fixed speed 
from your machines—for more output 


\, GY U.S. VARIDRIVE MOTOR 


THOUSANDS OF SPEEDS 
BY MERELY TURNING 
THIS CONTROL HANDLE 


ANY SPEED — ANY TIME— WITH ANY LOAD 


1 : Machines operating at a fixed speed have one production 

VY to 50 i acdouss ae | rate of output. By powering with the U.S. Varidrive Motor, 
h.p. i aS / ee output can be greatly increased, thereby cutting production 
i) , costs. Some workers can operate a machine faster than 

others. With the Varidrive they can step up their machines 

to top-production rhythm. Movement of mechanism can 

be timed to meet constantly changing rates of product 

flow down the line, with Varidrive. Machinery is made 

more flexible both as to output and product quality. “Just 

the right speed” for every job produces more work and 

1 to 10,000 rpm operators become more responsive to the increased capa- 


Nevtsontel end ubelohe bilities of their machines. Give this miracle motor a trial. 


models. 1/4 to 50 hp. High 
or low shaft and inter- 
changeable positions of 
control wheel. Also with 
Syncrogear. 


U.S. MOTORS 


Ask for descriptive, factful Bulletin 
A new Bulletin, just off the press presents with colorful illustrations and interest- 
ng text, the unlimited advantages of this miracle motor,—the U.S. Varidrive. 
Presents different models in full color. Gladly mailed free upon request. 


U.S. ELECTRICAL MOTORS Inc. ‘?: oo | 
eee wisn —— 
ATLANTIC PLANT: Milford, Conn. PACIFIC PLANT: Los Angeles 54, Calif. a U.S. Motor, it isn't a Varidrive sa : 
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[MPORTANT MEMBERS 


of the 


PHALO FAMILY 


PHALO TWIN TRANSMISSION LINE 
75-150-300 OHM 





PHALO 
RAINBOW CABLE 








PHALO 
COAXIAL CABLE 











PHALO 
MICROPHONE 
CABLE 







PHALO RIGHT ANGLE 
PLUG AND CORD SET 




















PHALO MULTICONDUCTOR 
INTERCOMMUNICATION CABLE 
(ALL-OVER BRAID) 
















PHALO RADIO HOOK-UP 
AND FIXTURE WIRE 


\ 
Wee 
\ PHALO HEAVY DUTY CORD 
SET AND MOLDED PLUG 
PHALO 


MULTICONDUCTOR 
m PLASTIC JACKET INTER 
COMMUNICATION 


OR CONTROL CABLE 
PRODUCTS 







PHALO 2/C 
PARALLEL SHIELDED 
INTERCOMMUNICATION 

CABLE 





IGH speed machine-winding of electric 

motor armatures necessarily exposes mag- 
net wire to some rugged treatment. Insulating film 
must be tough, yet pliable. Copper must have the 
proper degree of anneal to “‘stay put’’ and insure 
uniformly filled slots and compact end-loops. 





















For complete “PHALO FAMILY STORY” 
Ask for the NEW 22 Page illustrated PHALO catalog 


Vie A | 
\\y) M 
tics Cor 





The all-around (in the groove and out) ‘’winda- 
bility’ of ESSEX EXTRA TEST MAGNET WIRE 
in this and other exacting applications cannot be 
excelled. 


ESSEX WIRE CORP. 


FORT WAYNE 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, 
California. Warehouses* and Sales Offices: “Atlanta, 
Georgia; *Boston, Massachusetts; *Chicago, Illinois; Cleve- 

land, Ohio; Dallas, Texas; Dayton, Ohio; *Detroit, Michigan; 
*Kansas City, Missouri; *Los Angeles, California; Milwaukee, 
Wisconsin; “Newark, New Jersey; Philadelphia, Pennsyl- 

vania; *Portland, Oregon; *St. Louis, Missouri; *San Diego, 
California; *San Francisco, California. 











° ] ( l Vnn 
Z 










fy 


' y i f 


Commercial & Foster Sts. 
Worcester 8, Mass. 

































Manufacturers of Insulated Wire, Cables, Cord Sets. 
and Thermoplastic Tubing 
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MORE THAN 50 GRADES 


G-E Textolite grade No. 
11514 is constructed of 
glass fabric bonded with 
a G-E silicone resin. This 
grade will withstand pro- 
longed exposure to tem- 
peratures as high as 
250°C and has a low 
dielectric loss factor. 


IN FIVE FORMS 


are available in 







quick deliveries. 


















FABRICATED PARTS—G.E. 
has modern fabricating 
equipment to machine Tex- 
tolite laminated plastics 
parts to your own specifi- 
cations. 


molded directly 























LOW-PRESSURE MOLDED 
PARTS — Extremely large 
and irregular Textolite 
shapes are custom molded 
by the low-pressure lami- 
nating process. 










method. 
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TEXTOLITE LAMINATED IS SUPPLIED 


SHEETS, TUBES, AND RODS 
—These standard shapes 


MOLDED-LAMINATED 
PARTS—Textolite is custom 


POST-FORMEDLAMINATES 
—Sheets of Textolite lami- 
nated plastics are custom 
formed into simple shapes 
by this very inexpensive 


OF G-E 


thousands 


of sizes. Up-to-date manu- 
facturing methods facilitate 


to shape. 


Molded laminated products 
are among the strongest 


plastics parts produced. 


TEXTOLITE LAMINATED PLA 








VME Te) 


If you are looking for an excellent high-temperature in- 
sulation, G-E Textolite grade 11514 is your answer. But there 
are other grades of Textolite, too. . . over fifty in fact, and 
EACH grade has an INDIVIDUAL COMBINATION of prop- 
erties. None is exactly alike. 


It is this wide selection of materials that really can help 
you. You can choose a grade which has exactly the right 
pan to accurately fill your particular requirements. A 

tter product, produced at less cost, is often the result. 

Investigate the varied grades of Textolite and the five 
forms in which it is produced. You'll profit. Plastics Division, 
Chemical Department, General Electric Company, Pittsfield, 
Mass. 


GET THE COMPLETE STORY! 
Send for the new bulletin G-E 


TEXTOLITE LAMINATED 
PLASTICS which lists grades, 


properties, fabricating instruc- 
tions and detailed information 
about the five forms of Texto- 
lite. Fill in and mail the coupon 
below for your free copy. 


PLASTICS DIVISION, CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY (BC-9) 
ONE PLASTICS AVE., PITTSFIELD, MASS. 


Please send me the new G-E Textolite laminated plastics bulletin. 
ON ee asisctediedn tees scat teaie 
i Si toe teenage see 


Tees oe re cece cress. cng sco c tee ateieeimeenien 


GENERAL &@ ELECTRIC 


ee ee ce ee ce ee ee ee ee ee ee ee es ee el 
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An alphabetically arranged list of all those product components 


and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ADHESIVES 
Ambroid Co. 305 Franklin, Boston 10. 


armetrong _ Cork Co., 9503 Arch, Lan- 


caster, 
Minnesota Mining & Mfg. Co., 900 Fa- 
quier Ave., St. Paul 6, Minn. 


AIR POWER DEVICES 


Mead Specialties Co., 4114 N. Knox Ave., 
Chicago 41, 


ALUMINUM 

Aluminum oun fee 2179 
Gulf Bidg., 19, Pa. 
Al 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 B A 
New York, N. ¥. 

AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., Waterbury 89, 
“‘Anaconda.”’ 


Conn. 
Moher ong Co., Inc., 113 Astor, Newark 
Bridgeport Brass Co., Bridgeport 2, 


Conn. (Copper.) 
= ae Ser Co., Inc., Water- 
du Pont de Nemours & Co., Inc., EB. L, 
Electro-Chemicals Dept., Wilmington, 
Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Broadway, 
New York, N 


ca. 
General Plate Div., Metals & Controls 
Corp. Attleboro, Mass. (Silver, Gold.) 
Handy & Harman, 32 Fulton, New York 
7, N. Y._ (Silver.) 


Phosphor Bronze Corp., 22nd & Wash- 


ington Ave., 46, Pa. 
“El t Brand” 

meee anaes & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Mfg. Co., Seymour, 

ASBESTOS SLEEVING. See Sleeving 


pe, Asbestos. 


BALANCING MACHINES 
Bees Mfg. Co., Dept. E13, Rock Island, 
Il 


Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLASTS FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


BALLS, BEARING 
coer Ball Bearing Co., Ann Arbor, 


Mich. 
SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 


Strom Steel Ball Co., 1850 S. 54th Ave., 
Cicero 50, Ill. 


BASES, MOTOR. 
Bases. 


BATTERIES, DRY 
Mallory & Co., Inc., P. B., Indianapolis 


6, Ind. . 
National Carbon Co., Inc., 30 E. 42nd, 
America 


New York 17, N. z 
ercial Engineering, Section 
‘Harrison, Ny 


and 


See Motor Slide 


Radio Corporation . Com- 
ER 71, 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


x Pro Yivision of 
Motors, Dayton, 0. (Steel-Backed). 
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BEARINGS, BALL (Miniature) 


Landis & Gyr, Inc., 104 5th Ave., New 
York 11, N. Y. 
Miniature Bearings, 


eene, N. 
ay ~ i Div.. General Motors, 
offmann 


Inc., 


Norma-H Bearings Corp., Dept. 
H, Stamford, Conn. 
BEARINGS, 


BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
Federal Bearings Co., Inc., Poughkeepsie, 


ae A 
Hoover Ball and Bearing Co., Ann 
Arbor, Mich. 


Jack & Heintz Precision Industries, Inc., 
Cleveland 1, 0. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Div., General Motors, 
Bristol 1, Conn. 

Norma-Hoffmann Bearings Corp., Dept. 


5 Front & Erie 
., Phiiadelphia 32, Pa. 
es ee ce. Canton 6, 0. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bea Co., 
Bound Brook, N. J., ‘‘Bound Brook,’ 
“Compo.” 

Bunting Brass & Bronze Co., Toledo 9, 
0. 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 
Johnson Bronze Co., 570 8. Mill, w 


Ne 
Steel) 


Castle, Pa. (Bronze on 
oe oyl.”* 

> Co., Inc., P. R., Indianpolis 
6. Ind. 

Moraine Products Div., General Motors, 
Dayton, O. 

Morganite, Inc., 3302—48th Ave., Long 


Island City 1, N. Y. 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, O. 

Phosphor Bronze Corp., 22nd & Wash- 
ington Ave. —_—- 46, Pa. 
“Elephant Brand.” 

Randall Graphite Bearings, Inc., 609 W. 
Lake, Dept. 415, Chicago 6, [lL 


BEARINGS AND BUSHINGS. 
LUBRICANT-RETAINING 
Metal) 


Amplex ate. o Div., Chrysler Corp., 
Detroit ° . 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. 


‘(Powdered 


Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Div., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randa‘! Graphite Bearings, Inc., 609 
W. Lake, pt. 415, Chicago 6, Ill. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
Electric Co., Plastics Div., 
Chemical om. 1 — Ave., Pitts- 
2 . ‘Textolite.”’ 
Sival Carbon Co., Tne. 30 E. 42nd, 
New Yi 17, N. ° 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
ae Co., Lockland, Cincinnati, 15. 
Ryerson & Son, Inc., Joseph T., Chicago, 
Taylor Fibre Co., Norristown, Pa. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber- 
backed) 


Lord Mfg. Co. Erie, Pa. 


BEARINGS, NEEDLE 


McGill Mfg. Co., Inc., Valparaiso, Ind. 
BELLOWS, METALLic 


Clifford Mfg. Co., 568 E. First, Boston 
27, Mass. ‘‘Hydron.”’ 


BELT DORIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. “‘Di-Acor.” 


BERYLLIUM COPPER (Rod, Strip 
Tul Wire) 


Beryllium Corp. Rea 5, Pa. 
Mallory & Co., Inc., P, B., Indianapolis 


Riverside Metal Co., Riverside, N. J. 
BIMETALS. See Thermostatic 
Bimetals. 


BISMUTH ALLOYS 
Cerro De Pasco Copper Corp. Dept. 5, 
40 Wall, New York 5, No Y. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 

BLADES, FAN 

Barber-Coleman Co., Rockford, Ill. 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
Norma - Hoffmann Bearings Corp., Ham- 
ilton Ave., Stamford, Conn. 
Randall Graphite Bearings, Inc., 609 
W. Lake S8t., Dept. 415, Chicago 6, 


Ii. 
SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See 
Blocks and Boards, Terminal. 


BLOWER WHEELS. See Wheels, 
and Blower. 


BLOWERS. See Fans and Blowers. 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 
BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 
Rathborne, Hair & 


Wirebound Box Manufacturers Assn., 
Borland B:dg., Chicago 


Strips, 


Fan 


BRAKES, BENDING. 
Brakes and Shears. 


BRASS, BRONZE AND COPPER 
All Commercial Forms 


See Benders, 


(For Wire, Wire and Cable, 
Bare) 

American Brass Com . Waterbury 88, 

Conn. ‘‘Anaconda.”” ( Tobin Bronze, 


Chromium Copper and Selenium Cop- 
per Alloys). 
American Nickeloid Co., Peru Il. 
(prefinished), “Nickeloid.”’ 
Bridgeport Brass Co., Bridgeport 2, 
Conn, (Also ‘“‘Duronze’’ Silicon Bronze 
and Aluminum Asters), 


Bristol Brass ., Bristol, Conn. 
Brass and Bronze Co., Toledo 9, 
0. (Bronze Bars). 


Chase Brass & Copper Co., Inc., Water- 





Co., Wilbur B., 150 Ri 
Ave., Newark 4, N. J. ——e 


Federated Metals Div., American Smelt- 
Co., 120 Broadway. 


Bars). 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


BRAZING ALLOYS, SILVER 


Baker & Co., Inc., 118 Astor, Newark 
Caliite’ Ti Corp., 547 — 39th, 


Tungsten 
Union City, N. J. 
Chase 


Brass & Co Co., .. Water- 
bury 91, Conn. _ = ~_ 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York © 
» N. Y¥. “Easy-Flo,” ‘“‘Si-Fos.” 

7 & Co., Inc., P. R., Indianapolis 


» Ind. 
BRAZING DISCS, RIN 

WASHERS on 
American Brass (Co., Waterbury 838, 


Conn. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa Pe 


Handy & Hi 
my, ty arman, 82 Fulton, New York 


BRONZE. See Brass, B . 
per; also Phosphor ‘Broan. oo 


BRUSHES: CARBON, 
METAL-GRAPHITE 


Becker Brothers Carbon 
Sand Ave. Cicero 50, I “REE © 


GRAPHITE, 


Morganite, Inc., 2—48th Long 
Island City 1, x” a 
National Carbon Com » Inc., 30 E 
on™, New York 1, ; E 
Cleveland 11, 6. -~”8 ~~ 
“iets Co., St. Marys, Pa. 
Stackpole Carbon Co., St. > 
Superior Carbon Products, Inc., 9115 
wees ia me 5, O. 
ouse Elec. oo F. O 
Pittsburgh 30, Pa, a 


BUSHINGS 


BEARING, see Bearings and Bushings. 
COMPOSITION see Plastics - Custom 
FIBRE, see Fibre, Vulcanized 
GLASS, see Glass, Technical. 

MICA, see Mica. 

PORCELAIN, see Ceramics. 


BUTTONS and 
FASTENER Cure, SNAP 


United-Carr Fastene bs 
Cambridge 42. Mass, >” DePt E-3. 


am 
“Srereland 2, 6, aay Gust BA 


CABINETS, SHEET METAL (to 
Chassis, is. 
ne ‘or . Panels, Racks, 

Lyon Metal 


ore em 
erly-Hautz ‘ 
Cleveland 2. 6 11500 Madison Ave., 


Riester & Thesmac 
Cle 4, quecher Co., 1256 W. 25th, 


Peotosta, Inc., 239 Monroe 


Worcester Pressed Steel Co., 6 
Ave., Worcester 6, Mass. oPretek 
CABLE. See Wire & Cable. 
CABLE ASSEMBLIES ano «aAR- 
NESSES. See Harnesses & cemettin, 
CAMBRIC, VARNISH 
ee ED. See Fabrics, 
CAPACITORS 


Aerovox Corporation, New Be 
Aircraft-Marine Products, — "i504 
Fourth, Harrisourg, Pa., “A-MP.” 
Electric Auto-Lite Co., Toledo 1, 0. 
Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd. 
Clifton, N. J. ; 
—— ao tne. bin Section H668-57. 
paratus ° eA 
poneetes Oy enectady 5, N. Y 
Mallory & Co., Inc., P. R., Indianapolis 


6, Ind, 
eu Electric Co., North Adams, 
Stackpole Carbon So., St. Marys, Pa. 
Tobe Deutschmann Corp., Norwood, . 
“Tobe,” ““Oil-Mites.° —_ 


CARBON 


AND GRAPHITE: (Con- 

tacts, seeretes |, pee. Bearings, 
5 es, . un, . & » 
Seals, etc.) it _ 


(See also brushes: Carbon, Graphite, 
Metal-Graphite) 
Becker Brothers Carbon Co., 3450 8. 


52nd Ave., Cicero 50, Ill. “BBB.” 
supente, Inc., 3302—48th Ave., Long 
City 1, N. Y. 


National Carbon Co. Inc., 30 E. 42nd, 
New York 17, N. Y. 

Ohio Carbon Co., 12508 Berea Rd., 
Cleveland 11, 0. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 


CASTINGS, ALUMINUM See also Cast- 
ings, Die. 


Aluminum Com of 
Gulf Bidg., Pit 


America, 2179 
19, Pa. “Alcoa. 


ELECTRICAL MANUFACTURING 































DUMBBELLS & 
DOG BISCUITS 


Wherever a Source of 
Low Voltage DC Is Required ... Use 


STANCOR Power Packs 


Rugged, compact, silent—a Stancor power pack has 
no moving parts ... needs no maintenance . . . can be 
relied upon under abnormal operating conditions. 

It eliminates the expense and bother of replacing 
brushes and commutators, of recharging and replacing 
batteries. 

Stancor power packs provide economical operating 
power wherever direct current is converted from an AC 
source. They replace other DC power supplies in dozens 









Deliver BetfR 


Watertown’s complete laboratory means that of industrial applications — magnetic devices such as 
your custom-molding job will be right from chucks, clutches, brakes ..- electrochemical applications 
such as electroplating and laboratory analysis... in 


start to finish. Plastic pieces like these are used in arc devices including welders, motion picture projec- 


developing the right compound . . . to determine tors, ultra-violet generators. 
tensile strength. Then, after every operation, we Available in stock designs or according to your spec- 
test the work itself. We X-ray, push, pull, twist, ifications with either selenium or magnesium - copper 


. ‘ : : sulphide rectifiers. Our engineering staff can help you 
pound and bake it, analyze its electrical, physical, with production samples and prompt quotations. Write 


chemical and mechanical properties . . . until or wire today for Form Eng. 106 so that we may have 
you, and we, know it’s right. all information necessary for an accurate quotation. 








It pays to draw on Watertown’s more than 33 
years experience in plastics. We'll welcome your 
inquiry. 


Write for your copy of the new Stancor Catalog 140H, 
listing over 400 stock items, In many cases, a stock item 
will fill your requirements, with resulting savings, 





Compression - Injection - Transfer Molding 


THE WATERTOWN MANUFACTURING COMPANY 


700 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 


Yip WAY) ; 
Wi Vata ae WN STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE e CHICAGO 18, ILLINOIS 





SEPTEMBER 1948 279 











KS 



















... Wherever pliers are needed 


“ast moving production lines demand quick, sure 
work to keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 
keen. 

Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 











No. 201. 
husky Klein Side Cutting 
ale LTT eT 
in five sizes—5, 6, 7, 8 


Original pattern 







Square nose. 









and 9 inches. 












No. 201 NE. The famous 
Klein Side 
Latha 
sizes—5, 6, 7, 8, and 9 in. 






me Sie -t tliat tl: a 






Cutting Plier. 















No 





202. Klein Oblique 
Cutting Plier (heavy-duty 








Ti ae ee a ty) 
eT ee) 






that cuts close 






dats 


2 








No. 203. Klein Long Nose 
all ta 






Long reach of jaws 
Tattle dee 
Made in 6 and 






permits getting 






aim lita) 






7 inch sizes 












Ask Your Supplier 










The Klein Poctet Tool 
Guide, showing the 
Klein line and contain- 
ing useful tool informa- 
tion, will be mailed on 
request. 









Since 1857 


Be ee & Sons 








Mathias 


















Bound Brook Oil- = Bearing Co., 
Bound Brook, N. 
Permold Co., 800 W. ‘Lanerty, Medina, 0. 


CASTINGS, BRASS, BRONZE, 
PER AND BERYLLIUM 
Geryllium Corp., Reading 5, Pa., 
Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
Johnson Bronze Co., 570 S. Mill, New 


Castle, Pa. 
P. R. Indianapolis 


Mallory & Co., 
6, Ind. 

22nd & Wash- 

Philadelphia 46, Pa. 


coPp- 


Inc, 


Phosphor Bronze Corp., 
ington Ave., 


SASTINGS, DIE 


\luminum Co. 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

tectric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

\fadison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N.Y. (Zine Die Casting 
Alloys.) “*Horsehead.”” 


of America, 612 Gulf 


CASTINGS, GRAY IRON 

Eaton Manufacturing Company, Foundry 
— 9771 French Rd., Detroit 13, 
Mich. 

Electric Auto-Lite Co., Toledo, O. 

Wheland Co., Foundry Div., Chattanoo- 
ga 2, Tenn. 


CASTINGS, PRECISION 
Process) 

international Nickel Co., 67 Wall, New 
York 5, Y. (Nickel and Alloys) 
‘Inco,’ ‘‘Inconel,” ‘‘Monel.”’ 


(Lost-Wax 


CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 


Sauereisen Cements Co., 1642 Sharps- 
burg, Pittsburgh 15, Pa. 

Titanium Alloy Mfg. ., 7? Broadway, 
New York, N. Y. “TAM 


cencut. INSULATING AND SEAL- 
ING 
Ambroid Co., 305 Franklin, Boston 10, 


Mass. 
Bakelite Corp., Unit of Union Carbide & 


Carbon Corp.. Dept. 48, 30 E. 42nd, 
New York 17, N. 
duPont de Nemours Co., E. I., Finishes 


Div., Wilmington, Del. 

General Electric Co., Section RIMA-678 
Resin & Insulation yy Div., 
Chemical Dept., Schenectady N. Y. 

Maas & Waldstein Co., Newark 4, N. J. 

Sauereisen Cements — 1642 Sharps- 
burg, Pittsburgh 15, Pa. 

Titanium an at ¥ Co., 111 Broad- 
way, New Y 


CERAMICS 


Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (Cc) 
Zircon Porcelain (D) 


Akron Porcelain Dare 2725 Cory Ave., 
Akron 14, 0. (A 

American Lava _* » Chattanooga 5 
Tenn. ““ALSIMAG’’ (C). 

Ceramic Specialities oes 444 W. Sixth, 
East Liverpool, 

Colonial Insulator Sa; “yor Grant, Akron 
11, O. (AB). 

Frenchtown Porcelain Co., 9 Muirhead 
Ave., Trenton 9, N. J. (ABC) 

Opera & Steatite 

7 = (AC). 
tints hectahe “porcelain Co., Macomb, 


= Corp., 


Il. (A) 
Knox Porcelain Corp., Knoxville 1, 
Tenn. (A) 
Louthan Mfg. * ~~ Harvey Ave., 
East Liverpoo 
New Jersey Porcelain Co., oo York 
Ave. & Plum, Trenton 5, N. J. (AB). 


Porcelain Products, Inc., 1241 W. Front, 
Findlay, O. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich (A). 

Star Porcelain Ce. 41 Muirhead Ave., 

. 

. Chatanooga 1, 
‘enn. Cc). 

Stupakoff Ceramic ite, Co., Latrobe, Pa. 


“Insulcon’’ (ABCD). 
Titanium Alloy Mfg. Co., 111 Broadway, 


New York, N. Y. “TAM” (D). 
Universal Ciay Sy 7 Co., 1540 E. 
First, Sandusky, (A). 


Westinghouse Elec. Gorps P.O. Box 868, 
Pittsburgh 30, Pa. (A). 


CHROME NICKEL ALLOYS. See Re- 
sistance Alloys. 


CIRCUIT BREAKERS 


Federal maaette Products Co., 50 Paris 
Newark 5. J. ‘‘Noar 

General Elscsrie Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heinemann a oe c Co., 99 Plum, 
Tren ae 0 

Litteifuse, Peet 4761 Ravenswood Ave.. 

cago 

— D Co., 6060 Rivard, Detroit 11, 

aie 0. Box 868, 


Westinghouse Elec. Corp., 
Pittsburgh 30, Pa. Pp vicn. 


CLAMPS, GROUND 


Burn Engineering C 
‘Bivd., New York 54, Oe ¥ 


17 Bruckner 


ELECTRICAL MANUFACTURING 


lisco Copper Tube & Prod 
Cincinnati 27, O. — 
aes Mfg. Co., H. B., Battle Creek, 
Trico Fuse Mfg. Co., 2948 N. 5th 
Milwaukee 12, is. 
CLAMPS, TEST 
Burndy Engineering Co., 107 Bru 
Blvd., New York 54, Y. — 


Chase israws & Copper Co. -» Inc., Water- 
bury 91, Conn. 

Mueller Biestric Co., 1583 E. 31st, Cleve- 

Trico Fuse Mfg. © 
co se g. Co., 2948 N. 5ti - 
waukee 12, Wis. a“ 


CLEANING COMPOUNDS, METAL 


Oakite Products, Inc., 18H 
New York 6, N. Y. — 
— SNAP. See Rings, Retainer & 
sae SATE, See Fabrics, In- 
sulatin, 
CLOTH, TRACING. See Tracing Cloth 
Paper. 
CLUTCHES 
atpeney eat Div., Automatic Steel 
Products, ne, 1201 C 
S.W., Canton 6, 0. — 
COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 
Ceramics; Tubing, Paper.) 


Paramount Paper Tube Corp., 612 La- 


(See also 


fayette. Fort Wavne 2, Ind. 
Precision Paper Tube (Co. 2035 W. 
ane. nee 47, UL 
ackpole Carbon Co., St. Ma Pa. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 


Anaconda Wire & Cable Company, 25 
Broadway, New York 4 Se 
Cambridge Thermionic Ry 453 Con- 


cord Ave., Cambridge 38 Mass. 

Comar Elec. Co., 2701 Be:mont Ave., 
Chicago 18, Ill. 

Coto-Coil Co., Inc., 65 Pavilion Ave. 
Providence 5, R. I. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron. 
Mich. 

Electricoil Transformer Co., 417 Canal, 


New York 17, N. Y¥ 


Federal Telephone and Radio Corp. 
Dept. F-416, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., 


Section a . 


Apparatus Dept., pomee 5 . 


Gramer Company, 2734 N. Pulaski Roe. 
Chicago 39, Il. “Gracol: 

Nothelfer Winding Laboratories, 11 
Aiomere Ave., Trenton 3, N. J. 
Radio Corporation of America, Com- 
mercial Engineering, Section ER 71. 
Harrison. N J 

Standard Electrical Prods. Co., 401 Lin- 


den Ave., Dayton 3, O. 


COIL WINDING MACHINES 


Associated Production Co., 2655 W. 
19th, Chicago 8, Tl. 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, T11. 

Universal Winding tag P. O. Box 1605, 
Providence 1, R. 


COMMUTATORS 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, 0. 


Nippert Electric Products Co., 1759 W. 
Mound, Columbus 16, 0. “‘Nepco.”* 
Westinghouse Elec. Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 
COMMUTATOR SAWS and SLOTTERS 


Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Ill. 
COMPOUNDS, SEALING. See Cement, 


Insulating & Sealing also Waxes and 
Compounds. 


GOMPOUNDS, VARNISH, See Var- 
nishes, Compounds and Resins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 
Fourth, Harrisburg Pa. *a-MP” 

American Brass Co., Waterbury 88, 
Conn 

American Phenolic Corp., 1830 8. 54th. 
Cicero 54, Ill. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Y. 

Cannon Electrical Development Co., 
Humboldt St., Los Angeles 31, Calif. 

Chase Brass & Copper Co., Inc.. Water- 


bury 91, Conn. 
Federal Telephone and Radio Corp.. 
Dept. F-416, 900 Passaic Ave. E. 


Newark. N. J. 
General Electric Co. Section A50-122, 
Appiiance & Merchandise  Dept.. 
Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, Il. 









THEY LOOK ALIKE 
? put they’re as different 


as fingerprints 
Precision PAPER TUBES 


to your specifications, any ID, OD or length. There are tubes and tubes. These tubes have 
earned the name “Precision” for dependable performance. Precision’s control of design and 
construction makes the best possible foundation. Factors: 

Best quality Kraft, Fish Paper, Cellulose Acetate, or combinations. 

Spiral winding and heavy heat treated compression for greatest strength. 

Most efficient insulation. 2 

Lowest moisture absorption. 

Lightest coil bases made! 

Send for samples. 












































EXTRA SPECIAL! 


Di-Formed Square and Rectangular Tubes at no extra 
cost! 

Decease side bow. End need of forming coils after 
winding. Stack automatically. Engineered more 
closely to stack size, saving wire. 


2035 West Charleston St Ask for new Mandrel 


eT: Ce aL List — over 1000 
Plant No. 2, 79 Chapel St sizes. 
Hartford, Conn 


KIRKLAND it tix 
INDICATING LIGHT 


VERY SHALLOW IN DEPTH 


SINGLE-HOLE 
PANEL MOUNTING 


THE BULB IS SERVICED 
FROM THE FRONT OF 
THE PANEL WITHOUT 
THE USE OF A TOOL 

















A_ SCIENTIFICALLY 
ENGINEERED LINE 
THAT: 


e Guarantees prop- 
er lubrication, 

*® Safeguards equip- 
ment against 
shut-downs. 

e Increases machine 
life & value. 

e Modern, stream- 
lined design. 

¢ Greater customer 
satisfaction. 

e Added sales ap- 
peal. 











OILE 


Insure dependable lubrication of your equipment. 
Safeguard your customer’s costly investment .. . 
INSTALL TRICO OILERS 
Write For Catalog. 


TRICO FUSE MFG. CO Milwaukee, Wis 





The No. 180 S/P Indicating Light is a superior electrical device for those who 

strive to offer the very best in their product, or to equip their own devices. A 

husky and rugged unit. 

The No. 180 S/P Unit is designed for use with the S6 tungsten’ screw bpsed 

lamp bulb, for voltages up to 120. Underwriters’ Approved. Can be mounted 
ELECTRICAL ee on a switch plate. 
CONNECTORS R - The No. 180 S/P Unit is impressive and effective on panels of substantial 
eS | size. Positive 180 degree visibility. 

The No. 180 S/P Unit is provided with a 2” beehive lens cap that screws 

MANY TYPES IN . é ] seourely to the unit. The heavy walld glass lens, symmetrical in design, is 
Fill out and mail for 54-page illus- i unusually husky and strong. All standard colors (also with flat lens for 

ALL SIZES trated catalog. markings). The latter known as No. 170 S/P. 
COOLER, MORE 


The No. 180 S/P Unit is for mounting in a single-hole 134” in diameter 
and extends only 114” behind the front of the panel. 6-32 terminal screws 
ith hers. 
ECONOMICAL neta Oe is dates Rely ti peed sittin 
CONNECTORS Write for Indicating Light Catalog and Type ML Unit Blue Print 
ILSCO COPPER TUBE & PRODUCTS, INC., Cincinnati 27, Ohio THE H. R. KIRKLAND CO. MORRISTOWN, N. J. 
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TRY KUHN & JACOB NEXT 





























Kuhn & Jacob 











1204 SOUTHARD STREET, TRENTON 8, N 




















Telephone Trenton 4-5391 











CONTACT THE 
ss Ww. and St: St, New New York, York, N.Y. 





REPRESENTATIVE 
NEAREST YOU 





Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 




















Illsco Copper Tube & Products, Inc. COPPER, BERYLLIUM. See Beryl- 
Cincinnati 27, O. lium Copper. , 
& Hudepohl, Third & Vine Sts., 
Bontiment Co., 4228 Clayton Ave., CORD and TWINE, ARMATURE and 
sa Co Fisnk W., 1800 Soldiers Field Instat Manufact 
ee ° ers on * 
— * Ws ‘an urers Corp, 595 Ww. 


'e ass. 
a Magneto Div., Bendix Aviation, 
12 Rarney. 


Segidney, NY 
Sherman’ Mia. 


Battle Creek, Mich. Stic 


H. B., 





oqeaere), MAGNETIC, 
Relays & Contactors. 





CONTACTS AND CONTACT POINTS 
Newark 


my & Co., Inc., 113 Astor, 


. 
Brainin Co., te Cw 8., 


233 Spring, 
York 13, 


Callite eae Corp., 547—39th, Union 


City, N. J. 
Fansteel Metallurgical Corp., North 
Chicago, Ill. ‘‘Fasatoy,’” ‘‘Fastell.”’ 
General Plate Div., Metals and Controls 
Corp., ae, Mass. 
Gibson Electric Co., ~ Frankstown 
Ave., —— h a “Gibsiloy.”’ 
Mallory & ne., P. » Indianapolis 


6, Ind. 
Standard Metals Corp., 262 Broad, N. 
A., 105 Chestnut, 


Newark 5. N. J. “Wilco,” 


CONTACTS, CARBON, See Carbon & 
Graphite, 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘“‘Heyco.”’ 


CONTAINERS, PACKAGING and SHIP- 
PING. See a:so Boxes and Crates, 


Wirebound. 

Gair Co., Inc., Robt., 155 E. 44th, 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th, 
St. Louis 2, Mo. 

Rathborne Hair & Ridgeway Co., 1440 
W. 2ist Place, Chicago 8 Ill. 

Union Bag & Paper Corp., Woolworth 


Bidg., New York 7, N. é 


CONTRACT MANUFACTURING 
Aluminum Goods Mfg. Co., Manitowoc, 






CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second. 
Milwaukee 4, 8. 

Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

-— me. Corp., 193 Broad, Wey- 


outh Mass. 
Federal Blectete Products Co., 50 Paris, 
Newark 5, N. 
hs Electric Co., 300 McKee, Batavia, 


General Electric Co., Section prep- 57, 


Apparatus Dept., Schenectady 5, N. Y. 
Square D Com , 4041 N. Richards, 
Milwaukee 12, Wis. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 


See 
Photoelectric Cells and Tubes. 


CONT AOL S. paecsure and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 
Allen-Bradley 


1316 8. Second, 
Milwaukee 4, a 


Co., 
Wis. 


American Relay & Conteste, Inc., 4901 
Flournoy St., Chi +. 

Barber-Colman Co., ord, Til. 

Bristol Company, 153 ‘Bristol Rd., 


Waterbury 91, Conn. 

Brown Gotrennee Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Cam-Stat Inc., Div. The Paul Henry 
Co. a S. Lacienega, Los Angeles 

Inc., Thos. A. Instrument Div., 

. Orange, N.- J. 

Fenwal, Inc., 51 Pleasant, Ashland. 

Mass. ‘“Thermoswitch.’’ 


General Electric Co., Section pee 57, 
Apparatus oar, Schenectady 5, z 

Hart Mfg. te 211 AFR 
Ave., Hartford, Gor 

Mercola Corp., iis Belmont Ave., Chi- 
cago 41, Til. 

Minneapolis-Honeywell Regulator Co., 
oo. Fourth Ave., S., Minneapolis &, 


aaeher- Fulton Controls Co., Young- 


34, 


wood, Pa. 

Spencer Thermostat Co., 101 Forest St., 
PAttleboro. Mass. 

Square D Company, 4041 N. Richards 
Milwaukee 12, Wis. 

CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors. Switches. 


CONVERTERS, ROTARY. 
See Motors. 

CONVERTERS, VIBRATOR. See Vibra- 
tor Converters. 


COPPER. See Brass, Bronze and Copper. 


See 


New 





ELECTRICAL MANUFACTURING 


Bl tl % 
un ashington Biv ae ae nh 


N. 

Mitchell-Rand eae, Co., 
Murray, New York 7, N. Y. 

Varflex Corp. Rome, N. ¥. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


CORD, 
Cable, 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords. 


Inc., [1 









INSULATED, 


See Wire and 
Insulated. 


CORD SETS 
American Electric Heater Co., Detroit 
2, Mich. 
Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 
Wire Co., 15 Park Rov, 
New York 7, N, rwico 
Electric Auto-Lite Co., Toledo, oO. m 
Essex Wire Corp., Ft. Wayne, Ind. 
General Electric Co., Section A50-122, 
& Merchandise Dept., 
6 “*Flamenol”’ 
Interstate Mfg. Corp.. 125 Sussex Are. 
Newark 4, N. J. 
eo ae Co., 70 River, Pawtucket, 


Mines pectonent De 4223 Clayton Ave., 
0. 


Inc., 
Be 


St. Louis 10 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 E 
Main, Jewett City, Conn ‘‘Plastic-on-"’ 

R. I. Appliance & Cordset Co., 191 
Weeden. Pawtucket, R. I. 

nee Electric Co., Inc., Pawtucket, 

United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORES, COIL. See Coil Cores and 
Forms 
CORES, POWDERED IRON. See 


Powdered Metal Products 
CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 


— Elec. Corp., 35 Water, Cuba, 
Westinghouse Electric Corp. P. 0. Box 
868, Pittsburgh 30, Pa. *«*‘Hipersil.”* 
CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9503 Arch, Lan- 

caster, Pa. 
COTTON SLEEVING. See Tubing and 
Sleeving, Braided Fabric. 
COUNTERS 
Bristol Company, 153 Bristol Réd., 


onn. 
Hartford 2, Conn. 





COUPLINGS, 
“Bor Die 2 Electric Manufacturing 


FLEXIBLE 


Co., oshua Hendy Corp., 


Ampe' 
Lord Mig. o., rte, Pa. (Bonded Rub- 


ber) 


Westinghouse Elec. Corp., P. 0. Box 
868, Pittsburgh, Pa. 

CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 453 Con- 
cord Ave., Cambridge 38, 2 

Federal Telephone and Corp. 
oat. + 100 Kinesland } Ra., Ciif- 
ton, ds 


CUPRO NICKEL. 
Alloys 


CUSTOM MOLDERS. See Plastics 
Custom Molders and Extruders. 


See Nickel and Nickel 


DECALCOMANIA 


Meyercord Co., Dept. 
Lake, Chicago 44, Tl. 


DIAL LIGHT ASSEMBLIES 
See Lights, Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching 2. * fate, 1 Montana. 
Dept. ’ cago , 
Mica Insulator Co., Schenectady 1, N. Y. 


7-12, 6323 W. 


DIE CASTINGS. See Castings Die 


DIE CASTING MACHINES 

Hydraulic Press Mfg. Co., 1004 Marion 
Rd., Mt. Gilead, 0. 

Kux Machine Co., 3922 W. Harrison 8&t.. 
Chicago 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING - 


Tool & Die Com > 


Crescent 1786 
Southfield Rd., Lincoln Par! Mich. 








ei wre se co. Cc. 








In fact, for nearly 50 years ESCO has successfully tackled special 
electrical problems the world over. Whatever you require in specially 
designed rotating electrical equipment — motors, converters, 
dynamotors, special DC, AC, and universal motors — ESCO 
knows the answer. Not only are our units engineered to meet 
your exact need, every uit that leaves _ is a : — 
satisfaction. Each and every unit is dynamically balanced an 
individually~tested under load conditions. Do not hestate to send us 
your problem. ESCO will provide applicable data without” obligation. 
ELECTRIC MOTORS + GENERATING PLANTS + GENERATORS 
MOTOR GENERATING SETS > DYNAMOTORS + CONVERTERS 


Lectrie Goecialty Co 


CONN 





11 SOUTH STREET, STAMFORD 








n THE LEASTS 


wore ane 


REL 


Packs plenty of contacts in small 
space. Whether 8 points or up to 
20 points, no larger space area 
is required. Available in various 
combinations up to 6 pole, 
double-throw. Broad accept- 
ance of this new Relay has re- 
sulted in our unique engineering 
design accommodating more 
circuit arrangements without al- 
tering base area. Illustration shows adaptability of relay 
for 6 P. D. T. contacts, with 18 pins plus 2 for coil cir- 
cuit. Write for Bulletin 50-2. 





Plug Base — Remov- 
able metal cover. 
(3/5th's actual size). 


7wos A A re 
and MANUFACTURING COMPANY 


iL See eee NEW YORK 11, N. Y 
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During the last war Reliable did a large- 
scale production job, particularly for aircraft 
and allied equipment. We became known as 
aircraft specialists in the spring industry. Our 


work also covered a very large variety of springs and 
kindred parts for munitions, radar, and numerous pre- 
cision instruments and devices. In this task we acquired a 
proficiency for delicate, accurate craftsmanship rare even 
in the spring business. "Aircraft Quality" really meant 
something in Reliable springs. A list of our customers in 
this field reads like a directory of the industry. 


Reliable is now prepared to resume its vital part in any 
new national security program. On all types of springs, 
wire forms, and spring stampings, our expert handling of 
tough design, tooling, and processing problems means bet- 
ter products, finer service for you. 


Write for Bulletin "Common Sense of Spring Design" 


THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


EELS 


Keliable Springs 


YOU CAN RELY ON 
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MADE EASY 
Anis 


RESISTANCE 


Greater 
Electrical 
Efficiency and 


improved 
Welding 


Performance 


POWER SUPPLY FEATURES 
1. Greatly reduced power demand. 


2. Three phase balanced power load. 
3. Desirable high power factor. 


DESIRABLE D. C. WELDING CURRENT 
f. More work—same welder—deeper throat 
depths—with essentially no increase in power 
demand. 

FLEXIBILITY AND VERSATILITY 
1. Con weld low carbon steel, stainless steel, 


aluminum, magnesium, monel, inconel, brass 

alloys and other materials on same welder. 
HIGH PRODUCTION EFFICIENCY AND 
LOW MAINTENANCE COST 

Tri-Phase welders are simple, accessible 
and easy to maintain, and operate with sim- 
plified controls. 
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tion, seam or upset-butt welders. 





Full information on new Tri-Phase T-W 
welders sent promptly upon request. Ask 
for Bulletin 10-813, just off the press, or call 
the T-W sales engineer in your territory 


THE TAYLOR-WINFIELD CORPORATION 





Tri-Phase can be had ia spot, projec- 


Shown is a T-W Tri-Phase Spot welder 


DRAFTING seaepnant and 
MATERIAL 


Eastman aii Co., Industrial Photo- 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 
**Paragon.”’ 

Post Co., Frederick, 3650 N. Avondale 
Ave., Chicago 18, Ill. 


DRAWN METAL SHAPES. 
Stampings. Metal) 

Electric Auto-Lite Co., Toledo 1, O. 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel,’’ 


DRILLING & TAPPING MACHINES 


Hamiiton Tool Co., Ninth and Hanover, 
Hamilton, O. 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 
General Electric Co. Section H668-57. 
Apparatus Dept., Schenectady 5, N. Y. 

*Thy-Mo-Tro..” 

Reliance Kiectric & Engineering Co., 
1054 Ivanhoe Road, Cleveland 10, O. 
“Vs" 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. “‘Mototrol."’ 


DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, 0O. 

DoALL Company, 254 N. Laurel Ave., 
pes Plaines, Lil. (Transmissions, Pul- 
eys) 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


(See also 


DUPLICATING MACHINES, DIELESS. 
See Benders, Brakes & Shears. 


DYNAMOTORS. See Motors. 


ELECTRICAL SHEETS. See _ Steel, 
Electrical. 
ELECTRONIC COMPONENTS. See 


Specific headings 


ENAMELING SHEETS. See Stell — 
Commercial Forms & Grades. 


ENAMELS. See Lacquers, Enamels & 
Varnishes, Finishing. 

EXPRESS SERVICES 

Air Express Div., Railway Express 


Aounes. 230 Park Ave., New York 17, 


EYELETS 
American Brass Co., Waterbury 88, 
Conn, ‘“*Tru-Flange.’ 


Revere Copper & ee Inc., 230 Park 
Ave., New York 17, N. Y. 

he ELECTRICALLY GONDUC- 

a Mining & Mfg. Co., St Paul 


6, 


repens, INSULATING (Sheets and 

apes) 

Glass-Fiber, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (See aiso Tub- 
ing and Sleeving, Braided Fabrics; 
Tape and Sheeting, Synthetic Resin) 


Acme /Jire » 5 1255 Dixwell Ave., New 


He i 14 

Benticy - Harris Mfe. Co., Dept. M-19, 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y¥. ‘Turbo.’ 

Duplan Corporation, _ Seventh Ave., 
New York 12, N. 

General Electric’ Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept. Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 

Insulation Manufacturers Corp., 565 Ww. 
ington ll, N. J. “Irv -o - slot,’ 

‘Ivibind’’ 

Johns- Manville Corp., 22 E. 40, New 
York 16, N. Y. ‘Quinterra.’ 

Mica Insulator Co. Me Schenectady 1, N. Y. 
““Empire,”’ ““Mi 

—— Mining Oe Mfg. Co., St. Paul 


inn. 

Mitchell-Rand Insulation CE. Inc., 51 
Murray, New York, 7, N. 

National Varnished wubleae “Corp., 207 
Randolph Ave., Woodbridge, N. J. 
*“Natvar.’ 

New Jersey Wood Finishing Co.. Wood- 
bridge. N. J., ‘‘Varslot.” ‘Vartex.” 
Owens-Corning Fiberglas Corp., Dept. 

866, Toledo 11. 0. ‘‘Fibergias.’’ 

Taylor Fibre Co.. Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 


Emerson Elec. & Mfg. Co., St. Louis 
21, Mo. 

Heinze Electric Co. 685 Lawrence, 
Lowell, Mass. 

Robbins & Myers, Inc., Fan Div., 
Springfield, O. 

Signal Electric Mfg. Co., Menominee, 
Mich. 


Snvith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y¥. ‘‘Fasco.”’ ‘*Pilot 
Tavlor ‘Fibre Co., Norristown Pa. 


FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins. Rivets; Screws; Washers.) 


Bolts and Nuts 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 


Self-Locking Nuts (C) 
Sheet Metal, Lock Spring Assembly Nuts 


(D) 

Screw Thread Inserts (E) 

Headed ana Kolled Thread Parts — 
Studs, etc. cc Upset) (F) 
Spade Bolts (S 

Allen heneudastaring Co., Hartford 
Conn. (ACF) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 

American Screw Co., Providence, R. 
(BF), (Cold Heated Screws) 

Burndy Co., 107 Bruckner 
Bivd., New York, 54, N, Y. 

a Bolt Co., North Tonawanda. 


Y. 
Co., pot, Beotner 


. (A 
Burndy Engineering 
Bivd., New York, 54, N 
Chase Brass & Copper Co.. inc. -» Water- 
bury 91, Conn. (AC 
Clark Bros. Bolt Co., Millda:e, Conn. 


(ABF) 
New Bedford 


Continental Screw Co. 
Mass. (AB) 

Corbin Screw Div., American Hardwere 
Corp., New Britain, Conn. (ABF) 
Harper Co., H. M. 2609 Fletcher, Chi- 

cago 18, Ill. (ABC) 


Lamson & Sessions Co., 1971 W. 35tb 
Cleveland 2, 0. (ABCDF) 
Milford Rivet & Machine Co., 87 


Bridgeport Ave., Milford, Conn. (B) 
ees a Washer Co., Newark, 


National Screw & Mfg. Co., 2440 E. 
75th, Cleveland 4, O. (ABCDEF) 

new. ,Bnsland Screw Co., Keene, N. H. 
( 

Palnut Company, Inc., 65 Cordier, Irv- 
ington 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 

Y. (AB) 
Co., 44 Norwood, Tor- 


York 14, N. 
Progressive Mfg. 
rington, Conn. (ABF) 


Reed & Prince Mfg. Co., Worcester, 
Mass. (BE) 
Russell 


,-Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. “Speed Nuts” (D) 
Standard Locknut & Lockwasher, Inc., 
$11 N. Capitol Ave., Indianapolis 4, 


Ind. (C) 
Sterling Bolt Co., 209 W. Jackson Bivd., 
(ABF). 


Chicago 6, IL. 
Thompson-Bremer & Co., 642 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 
Tinnerman Products, Inc. 2038 Fulton 
Road, Cleveland 13, O. “Speed Nuts” 


(D) 

United-Carr Fastener Corp., 81 Ames 
St., Cambridge 42, Mass. 

Wenco ite. 1136 W. Hubbard, Chicago 
22, TH. (8S) 

Westfield Metal Prods. Co., Westfield, 
Mass. 


Pins—Cotter (F); 
(G) ’ 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
Chase Brass ‘ Copper Co., Waterbury 
91, Conn. (F 

Corbin Screw Div., American Hardware 
Corp., New Britain Conn. 

Hobbs Mfg. Co., 26 Sa:isbury, Worcester 
5, Mass. ‘Loxit’’ (F) 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, O. (F) 

National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, 0. (F) 


Pre-Assembled Washers and Screws 


American Screw Co., Providence 1, R. 1 

Central Screw Co., 3501 8. Shieids, Chi- 
cago 9, Ill. 

Continental Screw Co., New Bedford 
Mass. 

Corbin Screw Div., 


Locking and Taper 


American Hardware 
Corp, New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, O. 

National Lock Co., Rockford, Ill. 
National Screw & Mfg. Co., 2440 E 
75th, Cleveland 4, O. 
New England Screw Co., Keene, N. H 
Pheol: Mfg. Co., 5700 W. Roosevelt. 
Chicago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, Ill. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, Il. 


Recessed Head Screws 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Providence 

Central Screw Co., 3501 8. Shields, Tint: 
cago 9, Til. 


Chase Brass & ie Co., Inc., Water- 
bury 91, 

Continental Gerew Co., New Bedford, 
Mass. 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Harper Co., H. M. 2609 Fletcher, Chi- 
cago 18, Il. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, O. 

Milford Rivet & Machine Co., 87} 
Bridgeport Ave., Milford, Conn. 

National Lock Co., Rockford, II. 

National Lock Washer Co., Newark, 


N. J. 
National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, O. 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp. 200 Varick, New 
Pastoche Sor *' Oe: Pawtucket. | R I 
‘awtucket rew ucke' , ie 
Pheoll Mfg. Co., 8700 Roosevelt, 
Chicago 50, IL. 


ELECTRICAL MANUFACTURING 











ELECTRIC 
SOLDERING 
IRONS 


s 


DURABLE... 


DEPENDABLE 


built to withstand the 
hard service of industrial usage. 
Preferred by those who measure 
the value of a tool by the service 
rendered. Made in 5 sizes. 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of an 
electric soldering iron when at rest. 
S hermostat is adjustable for 
various heats. 


Write for Catalog Sheets 
AMERICAN ELECTRICAL 
HEATER COMPANY 


DETROIT 2, MICHIGAN, U. S. A. 


Stainless Steel 
MACHINE SCREWS and Rivets 


WE ALSO 
STOCK: 


Cap Screws 


Bolts 


Washers 


Nuts 


CREWS. nuts. washers, pins — Socket Screws 

Allmetal carries the largest stock ‘ 
in the country of stainless steel fasten- 
ers and screw machine parts. Our 
complete facilities for heading, tap- : 
ping, drilling, reaming, slotting, turn- Taper Pins 
a ee ee and center- . 
ess ing muke possible prompt 
delivery of specials, too. Write for am Cotter Plas 
free 83-page catalog today. : 

Pipe Fittings 


Etc. 


Wood Screws 


Send for Free Catalog 


ea ea ee ee 
33 Greene Street, New York 13, N. Y. 
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THE BEST 
WIRE CONNECTOR 
YOU CAN BUY... 


o 
(THE SOLDERLESS, TAPELESS WIRE CONNECTORS ) 


Patented, No. 1,933,555 


Only ‘’WIRE-NUTS“’ Give You 
All These Advantages 


Ideal ‘‘Wire-Nut’’ connections 
are preferred over all othertypes 
because they are FASTER — 
BETTER—and cut wiring costs! 


FASTER because — you simply 
screw them on, like a nut on a 
bolt. No solder, tape or TOOLS 
are needed. Connect any usual 
combination of wires from two 
No. 18 up to three No. 10 wires 
(solid and/or stranded). 


BETTER because —a ‘‘Wire-Nut’’ 
joint is electrically SAFE and 
mechanically STRONG. The 
Bakelite shell insulates the joint 
and permanently covers the 
sharp wire ends, while the 
spiral spring insert automatically 
twists the wires and presses in 
the threads that hold the ‘‘Wire- 
Nut’ on with a vise-like grip. 
Once made, a ‘‘Wire-Nut’’ con- 
nection cannot shake loose or 
pull out. Anyone can make a 
craftsman-like joint—no expe- 
rience necessary! 


, Easier to Use. Just screw on— 
that’s all! No solder, tape or 


' Resist Pull-Out. A ‘“Wire-Nut” 
' joint of two No, 14 wires will 
' stand up to 176 pound pull. 


Dependable. 
Not affected by 
vibration. 


' Safe. Weather and waterproof 
Non-corrosive. Insulated by 
' Plastic shell that 
prevents ‘‘grounds” 
| and “shorts.” 


Ideal ‘‘Wire-Nuts’’ are made to 
highest precision standards. 
All materials are laboratory 
tested and every ‘‘Wire-Nut”’ is 
inspected to rigid specifications. 
Finished ‘‘Wire-Nuts” must pass 
pull-out (strength) tests, electri- 
cal resistance tests, insulation 
breakdown test (2500 volts) 
and weather tests. 


Top Quality. Built 
s 1 to precision stand 
: 2) ards. Inspected 
A and tested with 


. laboratory care. 


| Approved. IDEAL ‘“Wire- 
| Nuts” are listed by Under- 
| writers’ Labo- AMT zy 

| tatories, Inc. j oo ie 

| and approved 

by other lead- 

ing electrical 

authorities. 


You, too, can enjoy all these 
advantages when you use 
IDEAL ‘‘Wire-Nuts.’’ Get a box 
at your electrical wholesaler’s 
TODAY ... IDEAL INDUS- 
TRIES, Inc., Sycamore, Illinois 
* Trademark Reg. U.S. Pat. Off. | 


i 
| 


AMERICA’S LEADING WHOLESALERS 












SIMPLEX 






ee 


Mas Pw Ee) Priee 


* CLEAN CUTTING 
¢ PRECISION STRIPPING 











¢ FAST WORKING 

¢ EASY OPERATING 
The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to 34” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 
stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 

Ask for your copy of new Bulletin 
Write for Dealership Plan. 


-WENCO MANUFACTURING CO. 


SUMP LER WIRE STRIPPERS AND CUiges 
TOOLS DIES STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
















































Magnetic contactors, re- 
mote control, and auto- 
matic time switches, re- 
set, interval, and process 
timers, program clocks. 
Control ipment for 
special jo jobs. 


WRITE FOR CATALOG 
ZENITH ELECTRIC CO. 


152 West Walton St. 
Chicago 10, Illinois 


































































Reading Screw Co., Norristown, Pa. 
aah & Prince Mfg. Co., Worcester, 


ass. 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port 
Shakeproof, Inc., 2501 N. "Keeler Ave., 
Chicago 39, Ii. 
Southington Hardware Mfg. Co., South- 


ington, 
Sterling, Bolt Co., 219 W. Jackson, Chi- 


» - 
Stronghola Screw Products, Inc., 212 
W. Hubbard, Chicago 12, Il. 
Wolverine Bolt Co. -» 9685 Grinnell, De- 
troit 13, Mich. 


Rivets 


Allmetal Scre' 


y, Protest Co., 33 Green 
New York Ts, N. ; = - 


Aluminum Co. of anntin 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.”’ 
—. Bolt Co., orth Tonawanda, 


Chase Brass & Copper Co., Waterbu 
Conn. 7 


91, 
Chi Rivet & Machine Co., 9609 W. 


J Bivd., 


Bridgeport Ave., Milf Conn. 
National Screw & Mfg. Co. 2440 E. 75th, 
Cleveland 4, O. 


Penn Ri-vit & Co., 254 Hunt- 


ington Phil: ia 33, Pa. 
Progressive Mfg. -» 44 Norwood, Tor- 
rington, Conn. 

Reed & Prince Mfg. Co., Worcester, 


Mass. 

Russell, Burdsa:l & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Sterling Bolt oo 219 W. Jackson Bivd., 


Chicago 6, 
Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 
Allen Mfg. Co. Hartford 2, Conn (H) 
Allmetal Screw Products Co., 33 Greene, 
New York 13, N. Y. (H) 
Aluminum Company of America, 615 


Gulf Bidg., Pittsburgh 19, “P 


a Screw Co., Providence 1, R. I. 
Bristol Company, 153 Bristol Rd., 


Waterbury 91, Conn. 
Buffalo Bolt Co., North Tonawanda, 
N. Y. (H) 
Camcar Products Company, 608 18th 
Ave., Rockford, Il. (J) 
Chase Brass & Copper Co., Inc., Water- 
bury 91 Conn. (H) 
cae Bros. Bolt Co., Milldale, 


H) 
Continental Screw Co., 
Mass. “‘Holtite,” ‘Tap’ 
Corbin Screw Div., American Nardware 


Conn. 


. (HI) 
-» 2609 Fletcher, 
ee 18, I. (HJ) 
Lamson Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (HJ) 


Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford Conn. (HJ) 

Moore, Inc., George W., 88 Beaver, 
Waltham 54, Sess. (H) 

National Lock Washer Co., Newark 5, 
N, J. (HJ) 

National Screw & Mfg. Co., 2440 E. 


75th, Cleveland 4, O. 
New England Screw Co., Keene, N. H. 


(HJ) 

Parker-Ka:on Corp., 200 Varick, New 
York 14, N. ¥. (HJ) ‘‘Gear-Grip’’ 
Penn Ri-vit & Machine Co., 254 Hunt- 
lade 383, 


Iphia 33, s 
. Co., 44 Norwood, Tor 
» Conn. (H) 
Reed & Prince Mfg. Co., Worcester. 
Mass. (H) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Ss »_Inc., 2501 Keeler Ave., 
Chicago 39, IlL., 
= Pressed Steel Co., 


enkingtown, 
~~ Bolt Co., 219 W. Jackson Bivd., 
Chicago 6, (HJ) 
eT (K); Lock and spring 
Al-metal Screw Products De 
33 Greene, New York & “N. 
Associated Spring Corp., Bristol, Conn 


(KL) 
nae Co., Wallace, Bristol, Conn. 


d Div., Associated 
Corp., it, Mich 


Inc., Water- 
bury 91, Conn. (KL) 
a Bros. Bolt Co., Milldale, Conn. 


(H) 
Dunbar Bros. Co. Div., Associated Spring 
Conn. 


Corp., 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Ciybourn Ave., Chi- 
cago 14, Il. (KL) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ii: (K) 

Hobbs Mfg. Co., 26 Salisbury, Worcester 


5, Mass. 
Hubbard Spring Co., M. D., 525 Central 


(is 


Ave., Pontiac 12, Mich. (K) 
Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, 0. (KL) 


Lock Washer Co., Newark 5, 

J. “‘Kantlink’ (L) 

Ohio Div., Associated an Corp, Vay- 
. ““Tangl (KL) 


66 ‘Cordier, In 


St Locknut & Lockwasher, Inc., 
311 N. Capitol Ave. Indianapolis 4, 
Ind. (L) 


Chase-Shawmut Co. 
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Sterling Bes one 219 W. Jackson Blvd. 
Chicago 6 
Mette & Co., 1642 WwW, Hub- 


22, Tt. “Everleck”’ (KL) 
Wrought W: Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. (KL) 
FELT 


American Felt Co., Glenville, Conn. 
Felters Co., 210-U South, Boston, 11, 


Mass. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, 
Western Felt Works. "4035 Ogden Ave., 
Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, 
Laminated. 

FIBRE, VULCANIZED. (Board, 
Rod, Tubing) ‘ — 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, J. 


Continental-Diamond Fibre Co., Newark 
13, aeewen. 


Washington Blvd., Chicago 6, Ill. 
Mitchell- ion Co., Inc, 51 
Murray, New York 7, N. Y. 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Peerless,”” ‘‘Vulcot.” 
Taylor Fibre Co., Norristown, P 


a. 
West Virginia Pulp & Paper Lo., 230 

Park Ave., New York, N. Y. ‘‘Den- 

site,’ “‘Electrite,” ‘Kraft Boara. 


Yardley Plastics Co. 
Columbus 15, 0. 


FILLING COMPOUNDS. See Cements, 
Insulating and Sealing, Waxes and 
Compounds, 


FILTER ELEMENTS, 
METAL 


138 Parsons Ave., 


POWDERED 


Amplex Mfg. Co., Div., Chrysler Corp., 
Detroit 2, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Moraine Products Division, General Mo- 
tors, Dayton, O. ‘“‘Porex.’ 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., 
— “3 116, 100 Kingsland Rd., Clif- 


Gusmal Bicctric Co., Section a 57, 
Apparatus Dept., Schenectady mm %. 

aw Co., Inc., P. R., Redoset is 
. In 

Sprague Electric Co., North Adams, Mass. 

Tobe Deutschmann ‘Corp., Norwood, 


Mass. ‘‘Tobe.”’ 

FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 

FLEXIBLE CORDS. See Wire and 


Cable, 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc. Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 


(For Resistors, see Resistors, instru- 
ment & Radio; See also Capacitors) 


Acme pum Corp., 35 Water, Cuba, 


Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford 6, Conn. 


Insulated. 


Corp., 3501 Addison, Chicago 18, I. 
Davis & Pas W., 1006 First, Kent- 
emu Electric Co., Section A50-122, 

Appl. & Merchandise Dept., Bridge- 


rt 2, Conn. 
Gramer to,,' 3794 N. Pulaski Road, Chi- 
cago 39, » 
Jefferson Electric Co., Bellwood, Ill. 
Sola Electric Co., 4633 W. 16th, Chi- 
cago 50, Il. 
Sprague Electric Co., No. Adams Mass. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. See Switches. 


FORGINGS 


in Cc ~~ S America, 2179 
Gulf “Bl dg. PA gh 19, Pa. (Alu- 
i ) 


American Beams Op. Waterbury 88, 
Conn. ‘‘Anacon 

Ri Copper & Brass, Inc., 230 Park 
‘an New York 17, N.Y. (Non- 
ferrous. 

Scovill nite. Co., xen Div., 18 Mill, 
Waterbury 91, (Non-ferrous. ) 


FREQUENCY CHANGER SETS. See 
Motors. 


FUSE HOLDERS MOUNTINGS and 
CLIPS 


En ring Co., 107 Bruckner 
New York 54, N. Y. 

{deal Industries, Inc., 1008 Park Ave., 
Sycamore, i. 


ee en = ae a Ses Wee. Cin- 

cinna’ ° 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div., Cinch a Corp.. 
2460 W. George, Chicago 18, 


Burn 
Blvd. 


— an Seated Ave., 
o 40, 
Morse Co , Frank W. 1300 Soldiers Field 


Rd., Boston 35, Mass. 
Sherman Mfg. Co., H. B., Battle Creek, 


Mich. . 
Trico Fuse Mfg. Co., Milwaukee, Wis. 


FUSES 

Burndy Engineering Co., 107 Bruckner 
Bird . New — 54, N. Y. 

, Newburyport, Mass. 





MERCURY 


SWITCHES 
a RCOID 


Assure Accuracy, Positive 
Operation and Long Life 





A. C. GEARMOTOR 


Here is a precision built motor for applications where 
a smail amount of power can be converted to con- 
1 siderable torque at a slow speed output shaft. Made in 
TILTING TYPE i i 3 basic sizes and suitable for operating such diversified 
equipment as relays, motion displays; and vending, 
amusement, or coin operated machines. 











Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 


stationary. The tilting type, opens and closes the circuit on a snap- : CH i 0 MpA NY 

action principle. Both types provide an instantansous and positive « | nESEAR 

“make"’ and “break’’ in the circuit. me gjor 1600 Junction Avenue 
. 





if you manufacture this type of equipment, write us 
for complete specifications and the requirements of 
your application. If necessary, we will build a motor 
to meet your product needs. 












Our engineering staff will assist in their application to any of your RACINE, WISCONSIN 
switch problems 


THE MERCOID CORPORATION 
4227 West Belmont Avenue, Chicago 41, Illinois 


eoeeeeeteereaeteeteeeeet*®*teQeeeee#e#te*s*s8e#e@ 8 @e#% @ 


ners and Manufacturers of 
SPE 1AL INDUCTION MOTORS 




























MINIATURE Slot Lining Simplified 


RELAYS with COPACO 


POTTS eS CVE ts tl ae eb lo 
A quality, low-priced line of miniature relays. Hum en 


free AC operation on voltages from 6 to 115 volts. 
6, 12, 24, 32 volts DC and plate circuit types. 
Write for complete relay and transformer catalog. 


STANDARD ELECTRICAL PRODUCTS CO. 


401 LINDEN AVE. DAYTON 3, OHIO 


















OB cuca s 


TERMINALS ee = 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 





COTTRELL 100% Insulating Pa incorpo- 
cate maximum strength and flexibility with high 
dielectric and heat resistance. Cottrell electrical 
— papers, designed to meet your most ex- 
specifications, are available in various grades, 
ae 
COPACO—A 100% Rag, glaze roll finished paper, 
tecommended for applications requiring highest de- 
gree of chemical purity combined with maximum 
physical strength. 
COPAREX-S—A low priced, 100% Rag, glaze roll 
finished paper, recommended for applications where 
maximum economy and the physical characteristics 
of 100% Rag paper are required. 
The dielectric strength of the above grades is guar- 





ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


anteed to exceed 300 volts per mil. Available in 
P R Pp ard. 30" = onl to .030”. Supplied = oats 
TT & YE ANY a y 40” sheets or in continuous rolls 450’ SAMPLES 
A ON MacGU COM to 2000’ in widths from 2” to 30”. ON REQUEST 


17 Virginia Avenue, Providence 5, R. I. 
ay HANAN ATT 


= 


= 
= 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 


Factory: Rock City Falls, N. Y. 
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full engineering data to Formica, 
4641 Spring Grove Avenue, Cin- 
cinnati 32, Ohio. 


Excellent machining, punching 
and post-forming characteristics 
mean limitless variety of possi- 
ble sizes and shapes. 


200 TIMES BETTER 


PRECISION 


BOBBINS 


Better insulation. Better heat dissipation. Less 

moisture absorption. Lightest weight. Space sav- 
ing. Let us 
samples for you without 
obligation. Write. 


make up 


Also dielectric paper tubes. 


ONE OF THE MANY . 
Mlezse6 


ELECTRICAL SPECIALTIES 
A FLUSH MOUNTING 
RECEPTACLE 
Designed to accommodate Can- 
delabra Bayonet Base Lamps. 
Permits space saving. Insures 
against difficulties from Vibration 
loosened Lamps. Precision made. 
Bulletin No. 47 illustrates 
many other styles 


AVAILABLE THROUGH ELECTRICAL JOBBERS AND DISTRIBUTORS EVERYWHERE 


FRANK W. MORSE COMPANY 
BOSTON 35, MASSACHUSETTS 








Federal Electrical Products Co., 50 Paris 
Newark ‘ 


Electric Co., wood, 1 
Littelfuse, Inc., 4761 Ravenswood ware. 


40, in. 
Royal Electric my 95 Grana Ave., 


0. Bor 8 
Pittsburgh 30, 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, Y. (Cerro- 
tru” Bismuth; Tin Eutectic; 
low’ Indium.) 

Federated Metals Div., 
ing & Refining Co., 
Rn. To BM. YY. 


GAGES, TEMPERATURE and 
VACUUM 


““Cerro- 


American Smelt - 
120 Broadway, 


oom, Inc., a A. Instrument Div. 


Electric Auto- Lite Co., Toledo 1, 0. 
Stokes Machine ve F. J., 5996 Tabor 
Rd., Philederphic 20, Pa. 


GALVANOMETERS. See 


GASKETS 

Armstrong Cork Co., 9505 Arch, Lancas- 
es e (Cork and Rubber Composi- 
tions. 

Connecticut Hard Rubber Ce., 412 East 
Street, New Haven, Conn. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co. Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. ‘“G-E 
Silicone.’”’ 


United States Rubber Co., 1230 avenue 
of Americas, New York 20, N. Y. 


Instruments 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 
Amplex Mfg. Co., Div. Chrysler Corp, 
Detroit 2, Mich. 


Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Ill. 
= Gear Co., 1358 E. 179th, Cleveland 


. O. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. 
Westinghouse Elec. Corp. P.O. Box 868, 
Pittsburgh 30, Pa. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 


GENERATORS. See Motors. 


GLASS-BONDED MICA 

General Electric Co., 
Chemical Dept., Pittsfield. Mass. 
Mycalex.) 


Plastics Div.. 
(G-E 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating. 


GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., Dept. 5, 
40 — New York 5, N. Y. “Cerro- 
esel.”’ 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. ‘‘Kovar.”’ 


GLASS TECHNICAL 
Kopp Glass, Inc., Swissvale, Ba. 


GOLD, ROLLED (Plate and Wire.) 


General Plate Div., Metals & Controls 
Corp, Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., _ Chestnut, New- 
ark 5, N. J. ‘“‘Wilco.”’ 


GRAPHITE. See Carbon and Graphite. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave. 
Kenilworth, N. J. ‘‘Heyco.’’ 

Walker Co., George, 118 Amsterdam 
Ave., Passaic, N. J. “‘Gripmaster.** 


HARNESSES and ASSEMBLIES 
WIRE 


Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, 


lil. 
Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, , 
‘Auto-Lite Co., Port Huron, 


Electric 
Mich. 
Essex Wire Corp., Monticello Ind. 
Federal Telephone & Radio Corp., Dept. 
y 7. 900 Passaic Ave., E. Newark, 


Jeneral Electric Co., Section A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. ‘‘Flamenol.’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

— ee Co., 70 River, Pawtucket, 


Mines Tetons Co., 4215 Clayton Ave., 
0. 


St. Louis 10, 
Phalo re Corp. 25 Foster, Worces- 
ass. 
. Appliance & Cord Set Co., 195 
Weedon, Pawtucket, R. I. 
Riverside Mfg. Co., 200 So. River, Ypsi- 
lanti, Mich. 
United Mfg. & Service Gy 783 «ON. 
Water, Milwaukee 2, 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Electro-Therm Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section H668-57, 
Appliance Dept., Schenectady 5, N.Y. 

Hartford Pigment Co., 282 Windsor, 
Hartford 5, Conn 

Hevi Duty Elec. Co.. Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, Conn. 

Tuttle & Co., H. W., Adrian, Mich. 

Vulcan Electric Co.. Danvers 2, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30 Pa., ‘‘Uni-Therm.”’ 

Yale & Towne Mfg. Co., The, Room 133, 
Chrysler Bidg., New York 17, N. Y. 


HERMETIC SEALS. See Seals and 
leruunaln, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 
General Electric Co., Section pe &. 
Apparatus Dept., Schenectady 5, N. 
Receptor Co., Inc., De GS-50, 
251 W. 19th, New York ; oe 

“‘Heatmaster.’ 


Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 
and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoneix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. 
eters. 


INDICATORS, SPEED. 
eters. 


See Thermom- 
See Tachom- 


INDIUM ALLOYS 


Cerro de Pasco Cop 
40 Wal, New York 
low.” ‘erroseal.’ 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 


Acme Elec. Corp., 35 Water, Cuba, N.Y. 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Springs, Md. 

General Electric Co., Section pees. 
Apparatus Dept., Schenectady 5, N. Y. 

Superior Electric Co., 1304 Meadow St., 
Bristol, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave. Newark 5, N. J. 


‘. Coe. 5, 
"Y, “aS 


See High- 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 


Acme Elec. Corp., 35 Water, Cuba, N.Y. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 203 N. 8rd, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, O. 

Electro-Therm, Inc. 8010 Georgia Ave., 
Silver Springs, Md. 

Federal Telephone and Radio Corp., Dept 
J116, 100 Kingsland Rd., Clifton, N. J. 

General Electric (Co., Section tée8. 57, 
Apparatus Dept. Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IL. 

Landis & Gyr, Inc., 104—5th Ave., New 
York 11, N. Y. 

Radio Corporation of America, Commer- 
cial Engineering Section ER 71, Har- 


5200 W. Kinzie, 
I 
Superior Electric Co., 1304 Meadow 8t., 
Bristol, Conn. 
Triplett Electrical Instrument Co., Dept. 
D-28, Bluffton, O. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp, 582 
Fre.inghuysen Ave., Newark 5, N. J. 


rison, a 
Simpson Electric Co., 
Chicago 44, 


INSULATION, wiRE and CABLE (Ce- 
ramic and Synthetic) 


Dow Corning Corp., Midland, Mich., 
“*Silostie.’’ 

du Pont de Nemours & Co., Inc. E. L., 
Plastics Dept., Room 137, Arlington, 
N. J. “Polythene.” 

Eastman Kodak Co., Rochester 4, N. 

Goodrich Chemical Co., B. F., Dept. I- eS 
Rose Bldg., Cleveland 15, 0. **Geon.”” 

Phalo P*astics Corp., 25 Foster, Worees- 
ter 8 Mass. 

Sprague Electric Co., No. Adams, Mass. 
“"Ceroc 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 26, N. Y. 


INVERTERS, ROTARY. See Motors. 


INVERTERS, VIBRATOR. See Vibrator 
Converters. 


IRONS, SOLDERING. 
irons. 


See Soldering 
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SUPERIOR 
BRUSHES, 
CONTACTS AND 
COLLECTOR RINGS 


e Silver-impregnated brushes grow more 
important daily, especially on motors and 
generators and in the aircraft, radio, radar, 
and television fields....Ideal for 6-volt to 28- 
volt power systems, Superior silver-impregnated 
brushes, contacts, and collector rings are 
proven in war and peace. They give you (1) 
long life, (2) good commutation, (3) less radio 
interference, and (4) relative freedom from 
oxidation at sea level and high altitudes. 


Superior engineers are at your command. 


SUPERIOR CARBON PRODUCTS, INC. 
9114 GEORGE AVE. — CLEVELAND 5, OHIO 


er Ta ete 
ree | BRUSHES 


MA 




























BURNLEY 


THE ORIGINAL 


BUR A FAVORITE 
Nunya Ve yO FOR 45 YEARS 
mares reste es ms & 


MAKES SOLDER FLOW 
ectwilad Uaieontin QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 





For 5 inpecgeating 

Coils, Transformer Coils, 
= Coils, Wire Coverings, 
—— aa and Forms, Porous 


For sine 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For . ee 
ls, Transformers, Condensers. 


For Potting 
adio Tentocmene, Light Units, 
seuiae Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and calnerse for specific applications. Samples furnished = request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 
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HAYDON 1600 SERIES MOTOR 
INSTALLED IN 
EAGLE SIGNAL'S MICROFLEX TIMER 





Haydon engineers, in conjunction with the Eagle 
Signal Corporation, specified and produced to order 
the timing motor used in the Eagle’s Microflex timer. 
The Microflex provides an exact adjustable delay 
between the closing of a control circuit and the 
subsequent opening or closing of a load circuit... 
a timer for industrial use where accuracy and de- 
pendability are paramount. The Microflex is but one 
example of Haydon’s timing flexibility . . . based 
on teaming timing needs with such standard features 
of all Haydon motors as: 


© Adaptability for individual requirements 
. 60 standard speeds and other 
variations 


. © Accuracy for all timing purposes 


® Ruggedness for maximum service 


Thousands of industrial applications have proved 
the advantages of Haydon timing motors .. . 
designed to fit your particular timing needs . . . 
showing that it takes teamwork to make timing 
accuracy profitable. 


If it’s time for timing, it’s time for Haydon. Engin- 
eering Data Catalog and expert field service avail- 
able on request. For immediate reference, see 
Haydon Catalog, Sweet's File for Product Designers. 


WRITE 2509 ELM STREET, TORRINGTON, CONN. 


ee a ae 
CONNECTICUT 


TORRINGTON Od 


SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 














THESE 


SELF-LOCGKERS 


WON'T SHAKE LOOSE 


AV 5s babes 


Pat'd and 
Pat's Pend 


Knurling of Socket 


Screws originated with 
“Unbrake” in 1934. 





They're 
KNURLED! 


BRA 


Reg. U.S. Pat. Off. 





(A) The Knurling of this “Unbrako” Socket Set Screw, as 
shown, swages the threads so it becomes a most excellent “Self. 
Locker” for use with the 5 standard points that do not 
lend themselves to knurling. It’s an “Unbrako” Set Screw that 
positively will not shake loose . . . regardless of the most 
chattering vibration! (B) The Knurled Cup Point of this 
“Unbrako” Socket Set Screw makes it a “Self-Locker” also— 
because the counter-clock-wise knurls hold fast. “It won’t shake 
loose”! Sizes available from #4 to 114” diameter, in a full 
range of lengths. 


Our patented ‘‘Unbrako’’ Self-locking Knurled 
Socket Set Screws and Stripper Bolts lock in 
most any industrial screw application. They 
won’t shake loose. Millions and millions in use. 


Write us for the name and address 
of your nearest ‘‘Unbrako’’ In- 
dustrial Distributor and your 
copy of the ‘‘Unbrako’”’ Catalog. 


OVER 45 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PA. BOX 594 
CHICAGO - DETROIT . INDIANAPOLIS . ST. LOUIS « SAN FRANCISCO 
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JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LACQUERS, 
a 


ating 
Lacau ER 
NISHES, 


COIL DIPPING. See 
Compounds and Resin- 


ENAMELS VAR- 
FINISHING 


Midland, Mich. 
(Silicone Resins —y" Varnishes) 

& Co., E. L., Fin- 
ishes Dept. Wilmington, Del. 
General Electric Co., Chemical pent. 

1 Piastics Ave., , Pittsfield, Mass. 
(Silicone) ‘‘Glyptal. 
Maas & Wa-dstein z. Newark 4, N. J. 


**Metletone.’ 
Monsanto Chemical ie Plastics Div., 
Industria! 


Div., Cleveland L 


LAMINATED 
and BASE Tube and Wire) 


ee *. Co., 113 Astor, Newark 
5, N. J. 
General Plate Div., Metals and Controls 


Corp., Attleboro, Mass. 
Standard Metals Corp., 262 Broad, N. 
ae Chestnut, 


METALS, 
(Sheet, 


inc., 


PRECIOUS 


Attleboro, Mass. 
Wilson Co., H. A, 

ark 5, N. J. ‘‘Wilco 
LAMINATED PLASTICS. 


LAMINATIONS, 
FORMER 


New- 


See Plastics. 


MOTOR AND TRANS- 



























Acme E:ec. Corp., 35 Water, Cuba; N.Y. 
Sherman Lamination Co., 10 Thompson, 
Stratford, Conn. 


LAMPS, FLUORESCENT 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 
estinghouse Electric Corp., P. 
868, Pittsburgh, 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., 


0. Box 


Lamp Department, 
Nela Park, Cleveland, 


North American Electric Lamp Co., 1082 
bad (Carbon), St. Louis 6, Mo. 
Wantetinioes Electric Corp., P. O. Box 


868, Pittsburgh, 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and 
Indicator) 


General Electric Co., Lamp Dept., Nela 
Park, Cleveland, 0. (Neon Glow) 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘*Nalco.’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh, 30, Pa. 

LAVA. See Ceramics. 

LAYOUT STEEL BLUE 

Dykem Co., 2303-F N. llth, St. Louis 
6, Mo. 

LENSES, PRESSED GLASS 

Kopp Glass, Inc., Swissvale Pa. 

LIGHTS, MACHINE (Magnifiers) 

Stanley Electric Tools, 502 Myrtle, New 


Britain, Conn. ‘*Flud-Lite.’’ 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford 1, Conn. 

Cannon Elec Dev. Co., 3209 Humbo?dt, 
Los Angeles 31, Cal. 

Dial Light Co. of America, 


Inc., 900 


Broadway, New York 3, N.Y. 
**‘Dialco.’’ 

Drake Mfg. Co., 1713 W. Hubbard, Chi 
cago 22; Ill 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. ‘“‘Diamond H.”’ 


Kirkland Co., H. R., 810 King, Morris- 
*‘Bulls-I Units.’’ 


Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 

LOCKNUTS and LOCK WASHERS. 
See Fasteners. 

LOUDSPEAKERS 

Radio Corporation of America, Com- 


mercial =. Section ER 71, 


Harrison 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave. Chicago 23, Ill. 

Madison-Kipp — 214 Waubesa, 
Madison 4, 

Trico Fuse ures “Co., Milwaukee, Wis. 

LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘Diamond- 
grip.’’ “‘Plasti-grip’’ ‘‘Solistrand.”’ 
American Brass Company, Waterbury 
88, Conn. 

Burndy Engineering Co., Inc., 107 


Bruckner B:vd., New York 54, N.Y. 
Cambridge Termionic Corp., 453 Concord 
Ave., Cambridge 38 Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 





ELECTRICAL MANUFACTURING 





Iisco Copper Tube & Products, 
Cincinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 


Krueger & Hudepohl, Third & Vine, 
Cincinnati 2, 


oO. 
Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Il. 


Morse Co., Frank W., 1300 Soldiers 
Field Kd, Boston 35, Mass. 
Patton-MacGuyer ‘- 17 Virginia Ave., 


Providence 5, ie 
Bloomfield, N. J 


Rajah Co., . 
Shakeproof, Inc., 2501 N. Keeler Ave., 
nm Rh. 


Chicago 39, Ill. 
Sherman Mfg. Co., 

Battle Creek, Mich. 
Soreng Mfg. Corp., 1901 Claybourn Ave., 


Chicago 14, Ill. 
Superior Electric Co., 1304 Meadow S8t., 


Bristol, Conn. 


Inc., 


12 Barney, 


Thompson-Bremer & Co., 1642 W. Hub- 
bard, Chicago 22, Ill. ‘‘Evertock.’’ 
MACHINES. See Specific Headings. 


Balancing; Coil Winding; Die Casting; 
Drafting; Milling; Molding; Print; 
Rivet Setting: Screw Driving; Strip- 
pers; Wires; Wire Insulating. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.”’ 
Minnesota Mining & Mfg. Co., St. Paul 

6, Minn. “‘Scotch’’ Tape. 


MAGNETS, PERMANENT 


General Electric Co., Metallurgy Div., 
Section HA-11 Chemical Dept., Pitts- 
fied, Mass. “Alnico,”’ ‘‘Cunico,”’ 
“Cunife,’" ‘‘Silmanal,”’ “Vectolite.’’ 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. ‘“‘Ispco,” 
“*Alnico,”’ ‘‘Cunico,’’ ‘‘Cunife,’’ 
manal,’’ ‘‘Vectolite.”’ 


MAGNIFIERS. See Lights, Machine 


MATERIALS HANDLING EQUIPMENT 
Lyon Metal Products Inc., 239 Monroe 
Ave., Aurora, Ill. 
Robbins & Myers, 
Div., Springfield, 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


Inc., Crane & Hoist 


MERCURY RELAYS. See Relays and 
Contactors. 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. See Lamps, 
Mercury Vapor. 


METALLIZED GLASS. See Glass, Tech- 
nical. 


METALS, LAMINATED. See Lamin- 
ated Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; 
inated Metal; Platinum; Silver. 


METALS, ‘RARE 


Fansteel eae Corp., North Chi- 
cago, 

Mallory « “Co., Inc., P. R, 
6, Ind. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Genera: Elec. Co., Resin and Insulating 
Materials Div., Schenectady, N. 

Husite Div. The Huse Liberty Mica Co., 
171 Camden, Boston 18, Mass. 


Lam- 


Indianapolis 


See Glass- 


Insulation Manufacturers Corp. 565 W. 
Washington Blvd., Chicago 6, Ill. 

Macallen Co., 16 Macallen, Boston 27 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 
**Micanite,”” ‘‘Munsell.’’ 

Mitchell - Rand —— oY Inc., 51 
Murray, New Yor . 

New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 


Ideal Industries, 1008 Park Ave., 


Sycamore, Ill. 


MICROPHONES 
neon Co., 561 Broadway, New York 


Inc., 


= 
moLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, 
Plastics, Rubber. 


MOLDING MACHINES, PLASTIC 

Kux seeaiene “ 3922 W. Harrison, 
Chicago . 

Lake Erie Engineering Corp., 878 Wood- 
ward Ave., Buffalo 17, N. Y. 

Stokes Machine Co., 5996 Taber Rd., 
Philadelphia 20, Pa. 

MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Maliory & Co., Inc., P. R., 
8, Ind. 


MOTOR-GENERATOR SETS. See Motors. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


Indianapolis 


















A Pair of Space Savers 
for Your Control Wiring 


For 













Type ‘‘MT 


Type ""M" 
Terminal Block 
Terminal Block 


CURTIS 


Types "M" and "MT" 


TERMINAL BLOCKS 


Sturdy and compact, these Curtis Terminal 

Blocks are specially designed for installations 

where space is limited. Type "“M" is plain; 

Write for your Type "MT" is furnished with white fibre mark- 
Copy of ing tags, providing both circuit identification 

































operation... 
specify Randall 















Bulleti and increased insulation. Both are factory- 
ong assembled in | to 24 terminals. Maximum in- j . 

f sulation from the mounting channel is afforded 9 - t y 
by the solid terminal base. Ample clearance on e r gd Ss in 


and creepage distances for use in circuits 
carrying up to 300 volts, 10 amps. 


DEVELOPMENT & MFG. CO. 


Terminal Block Sales—19 North Crawford Ave 
Chicago 24, Ulinois 
Factory—Milwaukee 10, Wisconsin 









smoother running 
graphited-bronze 
bushings or 
double-lubricated 
Foc: .,, Maal ||pillow blocks 









TERMINAL 


CE 


OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or Stamped | Lubricating graphite plugs UNIVERSAL Pillow Block has 
Markings, as desired. Consecutively numbered tags a specialty. Blank tags | in precision-machined phos- graphited bronze bushing, 
for customers who prefer to do their own marking. phor bronze bushing. de: caniteatite:.._ daaien 


“a lubricated oil-plus- graphite 





Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-793 NEWPORT, KENTUCKY 








protection. For heavy duty. 





REW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 








SC 


ee 





Graphite grooves in a bush- 
ing undercut for oil reser. 
voir housing. 















Send your specifications to 
us for prompt estimates 
with out obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 


Write for Bearing Catalog GB-43, Pillow Block Cata- 
log 47. Tell us what you want... we can supply 
special bearings to fit almost any requirements. 








Randall Graphite Bearings, Inc. 


Dept 915 609 W. Lake Street Chicago 6, Illinois 
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No. 19-A Product of 
Arrow-Hart Hegeman 
Electric Company, 
Hartford, Conn. 


A typical application of Chace Thermostatic Bimetal 
in which the power of the element is used to trip a 
breaker, is exemplified by this ‘Load Limit” Manual 
Starter manufactured by Arrow-Hart & Hegeman 
Electric Co. The illustration shows the overload bi- 
metal element A mounted under the trip B. Dotted 
lines indicate a series heater, (removed for clarity) 
through which the load current passes. When an 
overload occurs, heat developed due to resistance 
in the heater, radiates to the bimetal element. The 
bimetal bends upward, causing the trip to release 
the two knife-action contacts, thus breaking the 
circuit. Features stressed by the manufacturer are: 
front operation and wiring, quick make and break, 
trip free operation, compactness, and thermal pro- 
tection for motors up to 2 h.p., 220 volts. Heaters 
are easily interchangeable to cover a range from 
.24 to 12.5 amperes. 


The Thermostatic Bimetal used as an actuating 
element in this heat responsive device is typical 
of the thousands manufactured by the W. M. Chace 
Co. Your own problem in indicating, protecting, or 
controlling will receive our prompt attention. 


w. M. CHACE co. . 


Ve eee TM eT TOT TOL oe L 


1608 BEARD AVE. «+ DETROIT 9, MICH. 
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Miniature Timing Motors, Geared 











Subfractional, Under 1/20 Hp. 
Fractional, 1/20 to 3% Hp. 
Integral, 1.to 744 Hp. 






















Integral, Over 744 Hp. 


Gearm otors 





Generators 





Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, O. ‘“‘Alli- 
ance,"’ Power-Pakt’’ (BY) 

Baldor Electric Co., St. Louis 10, Mo. 
(FGKLN) 

Barber-Colman Co., Rockford, Ill. ‘“‘Bar- 
col”’ (BCEYZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (BCDEFGHIQRYZ) 

Bristol Motor Co., Forestville, Conn. 

Burke Electric Co., 385 W. 12th, Erie, 
Pa. (DFGHKLMNOP) 

Century Electric Co., 1806 Pine, St. 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 


( 

Cleveland Electric Motor Co., 5213 Ches- 
ter Ave., Cleveland 3. (FKN) 

Cramer Co., Inc., R.’ W., River St., 
Centerbrook, Conn. (AY) 

Crocker-Wheeler Electric Manufacturing 
Co. Div., Joshua Hendy Corp., 
Ampere, N. J. (KLMNOPYZ) 

Delco Products Div., General Motors 
Corp., Dayton, 0. (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (_BCDFGHUV) 

Electric Auto-Lite Co.. Toledo 1, O. (GZ) 

Electric Indicator Co., Parker Ave., 
Stamford, Conn. “Alp” 


Electric Motor Corp, Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Speciaity Co., 212 South Stam- 
ford, Conn. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) ‘‘Motorgear’’ 

Federal Telephone & Radio Corp., Dept. 

F * 100 Kingsland Rd., Clifton, 

N. (Uv) 

Rn Electric Co., Section H668-57, 
Apparatus Dept. Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Hansen Mfg. Co., Inc., Princeton 3, 
Ind. = ne (BCEYZ) 

. W., Waterbury 32, Conn. 


) 
Haydon Mfg. Co., Inc., 2505 Elm, Tor- 
rington, Conn. (ABCYZ) 
Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 
Howell Electric Motors, Howell, Mich. 


(FKNQ) 

Jack & Heintz Precision Industries, Inc., 
Cleveland, O. (F) 

Janette Mfg. Co. 556 W. Monroe, Chi- 
cago 6, Illinois. (FGKQRZ) 
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Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J. ‘UFK) 

Lamb Electric Co., Kent, O. 

ne an 
aster Electric Co., Da 1, O. 
(FGJIKLMNOPQRT) aK . 

Motorsearch Co., 1600 Junction Ave., Ra- 
cine, Wis. (A) 

Ohio Electric Mfg. Co., 5905 Maurice 
Ave., Cleveland 4, 0. (FGJKLMZ) 

Packard Electric Div., General Motors 
Corp., Warren, 0. (FG) 

Peerless Electrio Co., Warren, O. 
(FGKLN) 


Pesco Products Div., Borg-Warner Corp., 
Dept. 8-5 11610 Euclid Ave., Cleve- 
land 6, O. (ZCGLO) 

Rae Motor Corporation, P. S. ae 291, 
Racine, Wis. (BCDFGHY 

Redmond Co., Inc., hua Sich. 
(BCFGZ) 

Reliance Electric & Engineering Co., 
1054 Ivanhoe Rd., Cleveland 10, O. 
(KLNOQRZ) 

Reuland Electric Co., 3001 W. Mission 
Rd., Alhambra, Calif. (KN) 

Robbins & Myers, Inc., Motor Div., 
Springfield, O. 

(BCDEFGHJKLMNPZ) 

Scruggs Co., Loyd 1022-32 N. Sixth, St. 
Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Mepominee, 
Mich. (BCDFGHZ) 

Smith, A. O., Corp., Milwaukee, Wis. 
Smith Mfg. Co., Inc., F. A., 250 Davis, 
Rochester 2, N. Y. (BCDFGHYZ&) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfie:d, N. J. 

(KLNOQRYZ) 

Sterling Electric Motors, Los Angeles 22, 
Calif. (FKN) 

Telechron, Inc., Motor Advisory Service, 
Dept. H, Ashland, Mass. 

U. 8S. Electrical Motors, Inc., 200 N. 
Slausen Ave., Log Angeles 11, Calif. 
(FKNQY) 

Valley Electrio Corp., 4221 Forest Park 
Bivd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

(FGKLNYZ) 

Wesche Exectric Co., B. A., 1626-19 
Vine, Cincinnati 10, 0. ‘‘Welco.”’ 
(FGKLNOZ) 

Westinghouse Electric Corp., P. O. Box 
2025 Buffalo 5, N. Y. 
(BCDEFGHJKLMNOPQRSZ&) 


rl 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, O. 


MOUNTINGS, RUBBER and 
SYNTHETIC 

Connecticut Hard Rubber Co. 412 East 
Street, New Haven, Conn. 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2503 Elm, Tor- 
rington Conn. 


NAME AND INSTRUCTION PLATES 
Angrioen, Name Plate & Mfg Co., 4254 
Arthington, Chicago 24, Ill. 
mioviris Auto-Lite Co., Port Huron, 

Mich. 


Etching Company of America, 1520 Mon- 
tana, Dept. E-5, Chicago 14, Ill. 

General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘*Textolite.’’ 

Meyercord Co., Dept. 75, 5323 W. Lake 
hicago 44, Dll. (Decals) 

Mica Insulator Co., Schenectady 1 N.Y. 
(Plastics) 

meOKeL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

Pd Brass Co., Waterbury 
Conn, (Cupro-Nickel) “*Anaconda.”” 

Bridgeport Brass Co., Bridgeport 2, 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

International Nickel Co., Inc, 67 Wall, 
New York 5, N. Y. “Inco,” **Monei,” 
“Inconel,” *‘Ni-Span.”” 

& Brass, Inc., 230 Park 


A New York 17, N. Y. 
v6., ew ir ° . e 
Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet Tubing, Wire) 

American Brass Co., Waterbury 88, 
Conn. ‘‘Anaconda.”’ 

NICKEL SILVER (Cont.) 

Bridgeport Brass Co., Bridgeport 2, 
Conn 

Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& Refinining Co., 120 Broadway, New 
York 5, N. Y¥. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Riverside Metal Co., "Riverside, N. J. 

Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 
OILERS.. See Lubricators, Oil and Grease. 


PACKAGING. See Boxes and_ Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 
PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn. 

General Electric Oo. Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 

Heineman Electric Co., 99 Plum, Tren- 


N. J. 
Square D Company, 4041 N. Richards, 


Wis. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See Cabinets, Sheet 
metal. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


ELECTRICAL MANUFACTURING 
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PATENT 
PENDING 


+ 


/ A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work where 

fatigue works against 

quality. It can work for 
you — improving and 
speeding production. 

More comfortable and 

practical than a pencil 

iron. No transformer re- 
quired. Price only $5.00. 


BE ot BSE aE 


HEXACON MODEL 30H. 
Weight 5% oz. (less cord). 
40, or 60 Watts. Both 4” 
and %” tips furnished. Ask 
for literature on complete 
line of screw tip, plug tip 
and hatchet irons. 


HEXACON 
ELECTRIC CO. 


177 W. CLAY AVENUE 
ROSELLE PARK, N. J. 
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KESTER fla 


Do it Faster 









/ 


— at Increase the efficien 
and speed of all sold- 
ering operations with Kester Fluxes, 
the proper flux for any soldering job. 
Consult our engineers, without 
obligation, on any Flux problem. 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Ill. 


Eastern Plant: Newark, New Jersey 
Canadian Plant: Brantford; Canadeo 


PREFERRED 
SINCE 1899 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 
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* WRITE FOR BULLETIN 8-DF * 
KRUEGER & HUDEPOHL 


THIRD AND VINE STS. CINCINNATI 2, OHIO 
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Large, streamlined 
cabinet, two-tone satin finish. 


SHEET METAL 
FABRICATIONS 


@ Anything /ess than the finest is a damaging reflection 
on the quality of your product—a loss of prestige, profits. 
Actually, it costs you no more to invest in R &T superior 
craftsmanship, because labor and material costs are 
usually unaffected. The difference is 
in the results—better fabrications 
—more prestige and profits for you. 


THE 
i ditpid ae ae ty a4 


MANUFACTURERS 


Speciol Stee! Equipment 
Meto! Coses—Cobinets 


CONTRACTORS 

Sheet Metal 
Bh wcrc COMPANY 
VENTILATION, 1526 W. 25TH ST Cherry 


AIR CONDITIONING CLEVELAND, OHIO. 







































NATIONAL 


STICS 



















SITION 


All the significant new plas- 
tics materials, machines, 
products ——only at this 
great exposition can you 
see and compare them, in 
one place, at one time! Here 
the nation's top plastics 
experts, representing every 
phase of the industry, are 
gathered together, for you 
to consult on your own man- 
ufacturing, merchandising 
and sales problems. For 
ideas, for product data, for 
quality-boosting, cost- 
reducing information, for 
the whole current picture of 
plastics — America’s most 
available material — the 
exposition is a must for all 
progressive executives. 
kk * 
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he 
Gull i 
plait 


ALL IN ONE 
PLACE 
ALL AT ONE 
TIME 
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For guest tickets to the show, write on 
your own business letterhead to 
The Society of the Plastics Industry, 
295 Madison Ave., New York 17, N. Y. 
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The Society of the Plastics Industry 


























GRAND CENTRAL PALACE 


NEW YORK CITY 


SEPT. 27th to OCT. 
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Baer Co. N. S. 7-11 Montgomery, Hill- 


side, N. 
Cottrell Paper Co., Inc., Fall River, 
Mass. “‘Copaco,”’ ‘‘Coparex,” “‘Nungra”’ 
General Electric Co., Section RIMA-678, 


Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 
Hollingsworth & Vose Co., East Walpole, 


Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Il. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J, 

Mica er Co., Schenectady 1, N. Y. 
*e ire’’ 

Mitchell-Rand Insulation Co., Inmc., 51 
Murray, New York 7, N. Y. 

National ‘Varnished Products Gorp., 207 
ee, Ave., Woodbridge, N. J. 
**Natv: 

Nationa) Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘Peerless. 


Paper Manufacturing Co., Philadelphia 
28, Pa *Neutrelec.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Ce, 230 
Park Ave., New York 17 Y. 


“Densite,"’ ‘‘Electrite,”” ‘‘Kraft Board, . 


PAPER, TRACING. See Tracing Cloth 
Paper. 


PENCILS, DRAWING 


“eer Pencil Co., Bloomsbury, 
PaRAS ENT MAGNETS. See Magnets, 
PHOSPHOR BRONZE 

(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, 
Conn. ‘“‘Anaconda.”’ 
Bridgeport Brass Co., Bridgeport 2, 


bury 91, 
—,* Co., Inc. P. R. Indianapolis 
nd. 

Phosphor Bronze 22nd & Wash- 
ington Ave., Pulledeiptia 46, Pa. 
Revere Copper & Brass, Inc., 230 Park 

Avenue, New York 17, Y. 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
Electric Co., Electronic Dept., 
Thompson Rd., Syracuse N. 

Radio Corporation of Ameri ca, Com- 
Section CR 71, 


mercial 7 g, 

Harrison, N. 

can irotiras Corp., 54 Clark, New- 
Vickers Elecl. Dw., Vickers, Inc., 2160 
E. Imperial Highway, El Segundo, 


PHOTOELECTRIC CONTROLS 

Electro-Therm, Inc., 8010 Georgia Ave., 
Silver Spring, a. 

Gpeei Control Co., — Soldiers Field 


m 34, 
omni Electric Co., Se mlectronics Dept., 
Thompson Rd. Syracuse, N. Y. 
Merevia Corp., 4218 
Chicago 41, Ill. ‘“‘Visafiame.”’ 
Westinuhouse Electric Corp., P. O. Box 


Belmont Ave. ° 


868, Fittsbuurgh 30, Pa. 
Weston Eleotrica! Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


**Photronic.”’ 


PHOTO PAPERS 


Eastman Kodak Co., 


Industrial Photo- 
graphic Div., 


Rochester 4, N. Y. 


PIEZOELECTRIC UNITS. See Crystal 
Units, Quartz 


PILES, CARBON 


RHEOSTAT. 
Carbon & Graphite. 


See 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTICS-CUSTOM MOLDERS 
EXTRUDERS 


American aa Corp., New Freedom, 


Pa. 5 
Barber-Colman ('o., Rockford, =. 
Boonton Mo:ding Co., Boonton, J. 
Chicago Molded Products Corp., Moat N. 
Kolmar Ave., Chicago 51, Mil. 
Consolidated Molded i roducts Corp., 309 


and 


Cherry, Scranton 2, Pa. 

Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Federal Telephone and Radio Corp., 


Dept F-416, 900 Passaic Ave., E. New- 


ark, N. J. 
General Electric Co., Plastics Div., 
Chemical Dept., 1 Plastics Ave., Pitts- 


fleld, Mass. 


General Molded Products, Inc., 1297 
Ashiand Ave., Des Plaines, Il. 

Irvington Varnish & Insulator Co., Irv- 
ington Il, N. J. 

Kuhn & Jacob Moulding & zoel Co., 
1204 Southard, Trenton 8 N. 
Kurz-Kasch, iInc., 1419 8. ettene. 
Dayton 1, O. 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton, Chicago 39, [ll. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. z. 

Phalo Plastics Corp., 25 Foster, Worces- 
so 8, Mass. 

Brothers, 2500 W. Irving Pk. 


Bird., Chicago 18, II. 
Synthane Corp., 2 River Road, Oaks, Pa. 





Taylor kiore Co., Norristown, Pa., 
Watertown Mfg. Co., 700 Echo Lake Ra. 
Watertown, Conn, 
Yardiey P.astics Co., 138 Parsons Ave., 

Columbus 15, Ohio. 
PLASTICS-LAMINATED 
FABRICATORS 
Baer Co., N. 8., 
side, N 


; 7-11 Montgomery, Hill- 
Barber-Colman Co 


Rockford, Ill. 


Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, DL 
Continental-Diamond Fibre Co., Newark 


13, Delaware. 


Electric Auto-Lite Co., Bay Mfg. Div., 
Bay City, Mich. 

Formica Co,, 4645 Spring Grove Ave., 
Cincinnati 32, O. 


General Electric Co., 
Plastio Ave., Pittsfield, Mass. 
Husite Div., The Husite Liberty 
Co., 171 Camden 8t., 
Kurz-Kasch, Inc., 
Dayton 1, 0. 
Mica Insulator Co., Schnectady 1, N. Y. 


Plastics Div., 1 


Mica 
Boston 18, Mass. 
1419 S. Broadway, 


Midwest Molding ‘& Mfg. Co., 333 N. 
Whipple, Chicago 12, Ill. 
Lockland, Cincinnati, 15. 


Richardson Co., 
0 


Rogan Brothers, 2500 Irving Park Bivd., 
Chicago 18, Ill. 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 


PLASTICS, LAMINATED 
Rods & Tubes) 


Baer Co., N. 8., 7-11 Montgomery, Hill- 
side N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 36 E. 42nd, 
New York 17, Y. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Durez Plastics & Chemicals, Inc., 135 
Walck Road, North Tonawanda, N. Y. 

Formica Co., Spring Grove Ave., Cincin- 
nati 32, O. 

Eaustuwan Kodak Co., Rochester 4, N. Y. 

General Electric Co., Plastics Div. Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass. ‘*Textolite.’’ 

Insu:ation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, II. 
Mica Insulator Co., Schnectady 1, N. Y. 

“*Lamicold.”’ 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.”’ 

Richardson Co., Lockland, Cincinnati, 0. 

Synthane Curp.. 2 River Road, Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Electric Corp., P. O. Box 


(Sheets, 


868, Pittsburgh 30, Pa. ‘‘Micarta.”’ 
PLASTICS MOLDING TOMALS 
Cellulose Acetate 
Melanrine Formaldehyde (e) 
Methyl Methacrylate (D) 
Phenol — (E) 
Potyst: (F) 
Poiyamide. (Nylon) (G) 
Polyethylene (iH) 

Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (h) 
Vinyl Chloride Acetate (M) 
Viny*idene Chloride (N) 
Ruvrereiuorethy lene (P) 
Allyl (Q) 
Cellulose ‘Nitrate (R) 


one ag Usk - Union Carbide 
& Carbon Corp., 48, 30 E. 42nd. 
New York 17, N. Devt. (EFJM) 
du Pont de Nemours & Co., Inc., E. 1. 
Plastics, Room 137, Arlington, N. Y. 
(ADGHKLPR) “‘Lucite,’’ ‘“‘Butacite,”’ 
“*Plastacele,”’ **Pyralin,”’ “Strux,”’ 


**Tefion. 

Durez Plastics & Chemicals, Inc., 132 
Walck Road North Tonawanda, N. Y. 
(E) (Casting Resins) 

General Electric Co., Compound Div. 
Chemical Dept., 1 Plastics Ave., Pitts- 
fleld, Mass. 

Goodrich Chemical Co., B. F., Dept. 1-3 
Rose Bidg., Cleveland 15, 0. ‘*Geon,”’ 
“Kriston” (N) 

Koppers Co., Koppers Bldg., 
19, Pa. (AF) 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘‘Cerex,’ 
tron,” ‘“‘Lustrex”’ ‘‘Ultron,’’ 
tos,” ‘“‘Nitron,”’ ‘‘Resimene ”’ 

(ACEFL) 


nox,” “Styramic”’ 
Libbey-Owens-Ford Glass 


Plaskon Div., 
Say 2137 Sylvan Ave., Toledo 6, O. 
(CJ) 


Richardson Co., 


Pittsburgh 






Lockland, Cincinnati, O 


PLATING GENERATORS. 


PLATINUM 
UCTS (See 


Baker & Co., 
5 N. J 


See Motors. 


and PLATINUM PROD- 
also Contacts) 


Inc., 113 Astor, Newark 
Brainin Co., C. 8., 233 Spring, 
York 13, N.Y. 


General Piate Div., Metals and Controls 
Corp., Attleboro, Mass. 


New 


Handy & Harman, 82 Fulton, New York 
Se Th? 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 

PLIERS 

Kitein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 


PLUGS AND RECEPTACLES 
Arrow-Hart & Hegeman Electric Co., 


Hartford, Conn. 
Belden Mfg. Co., 4633 W. Van Buren. 
Tl. 
3209 


Chicago 44 
Calif 


Cannon Electric Development Co., 
Humboldt St., Los Angeles 31, 

Cornish Wire Co., Inc., 15 Park Row, 
New York, N. Y. “‘Corwico.”’ 


ELECTRICAL MANUFACTURING 





New Design Ideas 
Yours for the asking | 


@ Many ideas, applicable to your 
current product development prob- 
lems perhaps, can be gleaned from the 
technical bulletins and other printed 
matter issued by producers of ma- 
terials, metals, parts, equipment and 
finishes. Several dozen new literature 
offerings which the editors have 
deemed worthy of your attention are 
briefed on pages 162-163 of this 
issue. Use the handy post card to 
register your request for those book- 
lets, catalogs, etc. that are of special 
interest to you. 





ARE YOU LOOKING FOR QUALITY 


IN FRACTIONAL HORSE POWER MOTORS, RATINGS:1/100 to 1/10h.p.? 


4 





OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 





OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 
WRITE: “RAE” MOTOR CORP., P. O. BOX 291, RACINE, WIS., U.S.A. 


— with GARDINER Solder! 


hedeaaae Gardiner Brand ROSIN 
CORE SOLDER is scientifically al- 
| loyed from the purest metals, 
resulting in a precise composition 
which will give strong, corrosion- 
free bonds in all electrical work. 
Comes in 1 Ib. & 5 Ib. spools. 


METALS DIVISION 


AMERICAN SMELTING & REFINING COMPANY 
WHITING, INDIANA (CHICAGO) 
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THE “CIRCLE B” 


SYNCHRONOUS TIMING MOTOR 


e COMPACT DESIGN e A.C. SELF STARTING 
e SIMPLE CONSTRUCTION e ACCURATE 


The “Circle B’’, a carefully engineered, well integrated 
unit fits into a two inch circle. Essential improvements, 
— and tested in use, have been incorporated into its 
esign, 


=e *“‘Circle B’’ is universally convenient for applications 

—_ uiring a small, dependable motor. It has been success- 

lly used in timing, recording, and controlling apparatus: 

S displays, turntables, and clocks, Various output speeds 
are available. 
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ORCLe 
Shi5t* ’ ; 





‘ Uepeo commutators are ° 


packed for easy handling and 
quick count— use a minimum 


. of storage space ; 


aided ee acai Alii bith 


ad nukacturets and Designers 4)} YP 
1759 W. MOUND ST TIP LR Ha 





A WORD TO THE WISE 
DESIGNER CONCERNING 
MOTORIZATION...AND 


KOMOTORS 


Ability to achieve such objectives 
as better performance and im- 
proved appearance in product 
development where motorization 
is concerned is simplified through 
the use of K-C Motors. All essen- 
tials for such objectives are met 
by the sustained power, cool, 
quiet operation and trouble-free 
performance of these good look- 
ing units. 

It would seem wise, therefore, to 
specify K-C Motors for built-in 
power needs wherever - small 
motors play a big part in product 
performance. 


Built in fractional horsepower rat- 
ings and in some integral ratings 
at higher speeds. 


KINGSTON-CONLEY 


DIVISION 


THE HOOVER COMPANY 
86 BROOK AVE., NORTH PLAINFIELD, N. J. 


| 
| 
| 


Federa: Tele; and Radio Corp., 
— ao a . 100 Kingland Rd., Clir- 
General Electric Co., Section A50-122, 
Appliance & Merchandise 
Bridgeport 2, Conn. ‘‘Flamenol.”’ 
" "in 125 gus Ave., 
) Corp. 


23 Clayton Ave., 


wets Corp., .. Pitts- 


burgh 380, Pa. 
Packard Electric Div., General Motors 
Corp., Wi oO 


arren, O. 
U. 8. Rubber Co., 1230 Avenue of 
New York 20, N. Y. 
PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg., Co., 2200 8. 
Bay, Milwaukee 7, Wis. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


| Superior Electric Co., 1304 Meadow 8t., 
| Bris Conn. 


| POTENTIOMETERS. See Rheostats. 


| POTS and LADLES, MELTING 
| General Electric Co., Section ony 


| POWDERED METAL PRODUCTS 
(See also Bearings and B 


| PULLEYS, 
| Belt. 





Apparatus Dept., Schnectady 5 
Sta-Warm Electric Co., 565 N. Chest- 
nut, Ravenna, O. 
Vulcan Electric Co., Danvers 2, Maas. 


Contacts) 
Amplex Mfg., Co., Div., Chrysler Corp., 
Detroit 2, Mich. 
Bound Brook Oil- on Bearing Co., 
Bound Brook, N. 
— 2? ten i. 547 39th, Union 
t 
Gibson Exectric Co., 8349 Frankstown 
Pittsburgh 2i, Pa. 
a Co., 570 Mill, New 
. Pa. 
satey & Co., Inc., P. R. Indianapolis 


. Ind 
Moraine Products Division, General Mo- 
tors, pores. oO. 
folded Products, Inc., St. 


National 
Marys, Pa. 
Stackpole Carbon Co., St. Marys, Pa. 


(Iron Cores) 


POWDERS, METAL 

New Jersey Zinc Co., 
York 7, N. Y¥. (Brass, 
and Zinc) 

POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 
Electricoil Transformer o 421 Canal 


St.. New York 13, N. Y. 
Federal Telephone and Radio Corp., 


Dept., F-416, 900 Passaic Ave., E. 
Newark, N. J. 

Maltory & Co., Inc., P. R., Indianap- 
olis 6, Ind. 

Standard Transformer Corp., 3570 Elston 
Ave., Chicago 18, Ill. 

PRE-FINISHED METALS. See Steel, 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 


Hydraulic Press Mfg. oO. 
Road, Mount Gilead, O. 


160 Front, New 
Bronze, Copper 


1004 Marion 
= Wood- 


Stokes Machine Co., ee 5096 Tabor 
Rd., Philadelphia 20, Pa. 


PRINT — Black, Blue, 
Brown, 

Ozalid Div., ns Aniline & Film 
Corp., Dept. 339 Johnson City, N. Y. 


V-TYPE. See Drives, V- 


PUMPS 

Pesco Products Div., Borg-Warner Corp., 
ae 11610 Euclid Ave., Cleve- 
land 10. 


agneto Div., Bendix Aviation 
ca . aieow. N. Y. (Diesel Fuel) 


Stokes Machine Pa” 
Rd., Philadelphia ‘20 
PUSH BUTTON cael 


Hai Conn. 
Apparatus Dept. Sc 5, N. 
Micro Switch Div., Fan Netonal Corp. 
National Acme Co., 170, EE. 181st, Cleve- 

land 8, O. ‘amco.” 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, 
—— Co., 1304 Meadow 8&t., 
Ward Leonard Elec. Co., 34 South, Mt. 
Vernon, N. Y. 
Westinghouse E:ectric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 
ristol Company, 153 Bristol R4., Water- 


B 
bury 91, Conn. 
Lewis Co., Naugatuck, Conn. 


Minneapolis-Honeywell Regulator Co., 
2635 Fourth Ave., 8., Minneapoiis &, 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Re- 
ceptacies. 


RECTIFIERS, DRY METALLIC 


Acme Elec. Corp., ag Water, Cube, N. Y. 

Benwood-Linze 1815" Locust, St. 
louis 3, Mo. 

Cambridge Thermicnic Corp. 453 Con- 
cord Ave., Cambridge 38, Mass. (Cop- 
per Oxide) 


Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Te:ephone and Radio Corp., 
Dept. F-416, 900 A a Ave., E. New- 

ark, N. J. (Selenium 

General Electric Co., Bection A50-122, 
Appliance & Merchandise Dept., 
Bridgeport 2, Conn. (Copper Uxide, 
Selenium) ‘*Tungar.’ 

Mallory Co., Inc., P. R. Indianapolis 6, 
Ind. (Magnesium Copper Sulphide.) 
Radio Receptor Co.. Inc., Dept. 8-39, 251 
W. 19th New York 11, N. Y¥. (Se- 

lenium) ‘‘Seletron.”’ 

Standard-Arcturus Corp., ,54 Clark, New- 
ark 2, N. J. _‘‘Kotron. 

Vickers Elec., Div., Vickers, Inc., 2160 
E. Imperial Highway, El Segundo, Cal. 
estinghouse Electric Corp., P. O. 

868, Pittsburgh 30, Pa. (Copper Ox- 

ide) ‘‘Rectox.” 


RECTIFIERS, MERCURY ARC 


Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, 


¥. 
oni Electric Co. Section H668-57 
Apparatus Dept., Schnectady 5, N. Y. 
Radio Corporation of America, Com- 
relal Engineering, Section CR 71, 
Harrison, N. J. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage 

Acme Etec. Corp. 35 Waters, Cuba N.Y. 

Burlington Instrument Co., 203 N. 3rd 
St., Burlington, Iowa. 

Federal Telephone and Radio Corp., 
eet, F-416, 67 Broad, New York 4, 


. me 

General Electric Co., Section H668-57, 
Apparatus Dept., Schnectady 5, N. Y. 

Raytheon Mfg. Co., Waltham 54, Mass. 

R-B-M ——-. Essex Wire Corp., 
Loganspo. Ind. 

Sola Blonric Co., 4633 W. 16th, Chicago 


50, TL 
Superior Electric Co., 1304 Meadow S8t., 
Bristol, Conn 
Westinghouse Elec. Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) ‘‘Adilake.’ 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles 26. Calif. 

Allen- peat ee 1316 S. Second, Mil- 


Inc., 


waukee 4 

Allied Control Co., 2 East End 
Ave., New York 21, N. Y. 

American Gas Accumulator Co., 1027 
Newark Ave., Elizabeth, N. J. “‘Aga- 
stat.”’ 

American Relay & Controls, Inc., 4901 
Flournoy. Chicago 44, IIL 
Aneuw Co., 561 Broadway, New York 
ee i 2 (Delay. Thermostatic Metal 

Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 1 
Hawthorne. Hartford 1, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Automatic Switch Co., 391 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Op. Romtees. Tl. 

. 4719 W. Sunnyside 

Tl, & 


W., River St., Center 
Delay) 
W., 1006 First, 


ip. 
W. Orange. J. 
Electric Auto-Lite Co:. Toledo 0. 
The TT 8010 Georgia Ave. 


1 and Radio 
an J- “i. 900 Passaic Ave., 


Instrument 


A. W. Waterbury 32, Conn. 
Haydon Mfa. Gon Inc., 2505 Elm, Tor- 


rington, Conn. 

lao Relay oo eons Avalon Bivd., 
Los Angeles 3. Calif. 

aerootd, Corp, 4 [213 Belmont Ave., Chi- 


Phillips Control Corp., 612 N. Michigan 
Ave., Chicago 11. mL. 
Potter & Brumfield Sales Co., 551 W. 
Washington Bivd., Chicago 6, Il. 
R-B-M Division, Essex Wire Corp., Lo- 


gansport, Ind. 
Instruments, 70 Ceylon, 


igma Inc., 
Boston 21, Mass. 
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Every Way.... 
SHERMAN LAMINATIONS 


..... Save Money! 






For Precision Soldering at High Speed 








VULCAN 
Screw Tip 
ELECTRIC 

SOLDERING 

TOOLS 








A Size 
for Every Job 

Tip Diameters—7/16" - \/2" - 7" 

I" = 1Y_" - 19%" - 154" - 1%" 














OTHER FINE VULCAN 
ELECTRIC SOLDERING TOOLS 


= — ia 


UL PLUG TIP — all parts replaceable 


ree as 


PYGMY — for delicate work, 











Sherman Laminations save up-keep on tools . . . save down- 
time on presses. Modern equipment, together with skilled 
craftsmen specializing in laminations, means finest workman- 
ship. Let us prove how we can cut down your overhead costs 
by furnishing dies, laminations or complete assembly of 
stator and rotor stacks and transformer laminations ready for 
winding. Write for further information. 


jSHERMAN 


co mM PA WY 
10 THOMPSON STREET STRATFORD, CONN. 




















VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 


COMPRESSION AND IMSECTION 


© Cooking Utensil Handles 





DYKEM STEEL BLUE 


STOPS 
LOSSES 





making dies 
& templates 


Simply brush on right 
at the bench; ready 
fer the layout im a 
few minutes. The 
dark blue background 

makes the scribed layout lines show up in —- relief, and at the 
same time prevents mone 9 Pe efficiency and accuracy. 

rite for sslormat 


THE DYKEM COMPANY, 2303F North ith ' St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 


ee ng 
—ELEMITE— 
















Tooled to build efficient molds for fast economical 
production . .. Experienced in planning and delivering © 
millions of Customolded parts ... Skilled in meeting 


precision specifications on difficult operations. Name your 

ere Bee Customolding requirements. Midwest will measure up. 

FOR ELECTRIC HEATING APPLIANCES « mh 
( A Mime at 
THE LOUTHAN MANUFACTURING COMPANY \ en eHanufacturing COMPANY ®@ 


4630 W. FULLERTON - CHICAGO 39 . PHONE: DiCkens 0777 





SUIGIOW WOLSN)D aNY siaagrat 
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Signal Engineering & Mfg. Co., 154 W. 


l4th St. New York 11, N. Y. 
Ove Square D Co., 4041 N. Richards Mil- 
UIT I III) 3 waukee 12 is 








Standard Electrical Prods. Co., 401 Lin- 
den Ave., Dayton 3, O. 
































Struthers-Dunn, inc., 150 N, 13th, 
e Philadelphia 7, Pa, (Mercury) 
t i h $ eed Ward Leonard Electric Co., 34 South 
a g St., Mount Vernon, N. ¥. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 







Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi- 
cago, Ill. 
























REMOTE CONTROLS. 





See Push But- 


































ton Stations; Relays and Contac- 
tors; Switches. 

RESINS INSULATING. See Var- 
nishes, Compounds & Resins 
RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 kiverside 





Ave., Newark 4, N. J. 
Driver-Harris Harrison N. J 
S ““Chromax,”’ ‘‘Nichrome.’’ 


: Jelliffe Mfg. Corp. C. 0., Dept, L-202, 
with the New 48 Pequot Ra... ‘Southport. 
@. » 


Hoskins Mi Detroit 9, 
“Chromel. 
bs aie r RESISTANCE BEATING Saree. See 
i TE 


Heating Elements & 
“PARTS OFF” MANY 

































Mich. 





This newest member of the DI-ACRO 
“DIE-LESS DUPLICATING” family 
of Machines brings you accuracy, 
speed, capacity range and ease of 
operation fully up to standards of 
DI-ACRO Benders, Brakes, Sh 










RESISTANCE LINE CORDS 


General Electric Co., Section 
a foo 
po: * a 
Lewis Co 








A50-122, 


ears. Dept., 


Do you require precision ?— DI-ACRO 






































Rod Parter holds tolerance to MATERIALS i Go Co., Wire Div., Nau- 
.001” on duplicated cuts. The ends are = ail hot and cold 

square, and roundness is maintained. rolled rods REMSTANCE WIRE, See Wire, Re- 
Do you want speed?—The Rod Parter Stainless steel tance. 

anual output of other methods with Chrome Molybdenum 






ual accuracy, on rods and bars up to Copper Brass 
Se. Torrington Roller bearings in- Aluminum Bi-metals 
ated in an exclusive multiple Many types of plastics 


RESISTORS, INSTRUMENT and 
RADIO 




















Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 












leverage arrangement provide remark- Fibre Rubber Wood Amperite Co., 561 B roadway, New York 
able ease of operation. 12, N. Y. (Bulb Type) 
GET ""DIE-LESS DUPLICATING’ CATALOG! Clarostat Mfg. Co., . 285 N. 6th 


Sh ts produced without die expense by DI-ACRO 
nha ey Shears, Rod Parters, Notchers, Punches. 


Brooklyn, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J 
” Resistance 
Pronounced ""DIE-ACK-RO 


Co., 401 N. 




















Broad, Philadelphia 8 Pa. 
Mahe & Co., Inc., P. R., Indianapo- 
CG 12508 Berea Rd, 














cago 44, Ill. “B oF” «Cor. 
rib,” “‘Dividohm,”’ “‘Riteohm,” ‘‘Wire- 
watt,’’ ‘““Determohn,”’ “‘Little Devil,’ 








“‘Multivolt,”” ‘‘Ohmite.”’ 

Radio Corporation of America, Commer- 
cial Bagaeeriae, Section CR 71, Har- 
rison, N. J. 

Sprague Electric Co., North Adams, 
Mass. “‘K oa 


oolohm. 
Square D So eons N. Richards, Mil- 











HEAT RESISTANT WIRES FOR EVERY APPLICATION .. . 





waukee 12, 
Stackpole Carbon Co., St. Mary’s, Pa. 
Tuttle & Co. H. W., Adrian Mich. 
Ward Leonard Electric Co., 

Mount Vernon, N. Y. 
Weston Electrical Instrunient Corp., 582 

Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 
ae D 1316 8. Second, Mil- 


waukee 4 
Section E700-84, 
























APPLIANCE 
MANUFACTURERS 
WHO NEED: 


A. 











General Electric Co., 
Apparatus Dept., Schenectady 5, N. Y. 

Hardwick, Hind:e, Newark 5, N. J. 

Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. 


Lead wire for Toasters, waffle 


irons, table stoves, etc. 














B. Heati its f d a a ey &.- 401 N. 
road, einpia a. 
- Heating element or units tor pads, me wy oy ey 
toys, curling irons, heat sealers, lis 6. Ind. 
etc. Ohio Carbon Co., 12508 Berea Rd., 





Cleveland 11, 0. 
Ohmite Mfg. Co. 4806 Flournoy, Chi- 


















* * . 44, Tl. 
C. — Sneginn —_ “i som Rex.” Rheostat go. 3 Foxhurst Rd., 
erapeutic instruments, specia win. . . 
° Sprague Electric Co., North Ada 
devices, etc. "Mass, **Koolohm,” ““‘Megomax.”” se 
Ward Leonard Electric Co. 34 South, 
. ae . Mount Vernon, N. Y. 
D. Special heat resisting wire for any 
application ... RHEOSTATS, INSTRUMENTS and 














Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, s. 
Amperite Co., 561 Broadway, New York 





Let Lewts 
Build The Wire For You 


Send your electronic control, communications or appliance wir- 





12, N. -¥. (Bulb Type) 
Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. 






. we 
a Mfg. Co., Lake & 4th, Racine, 


Hardwick Hindle, Inc., Newark 5, N. J. 

International stance Co., vl N. 
Broad, Philadelphia 8, Pa. 

Co., Inc., P. R., Indianapo- 


. Ind 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, Til. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 












ing specifications for a recommended solution by our engineers. 
















FOR A TRIAL ORDER OR A CARLOAD consult RHEOSTATS, POWER CIRCUIT 


Allen-Brad:ey Co., 1316 8. Second Mil- 
waukee 4, Wis. 
Electrical Manufacturing Co., Lake at 





USSSA TCM GU REE | cori, Tce Wit (rock & ose 


Apparatus Dept., Schenectady 5, N. Y. 
Hardwick, Hindle, Inc., Newark 5. 
International Resistance Co., 
Broad. Philadelphia 8, Pa. 


. N. J. 


NAUGATUCK 401 ON. 





CONNECTICUT 








ELECTRICAL MANUFACTURING 





National Electric Controller Co., 5309 
Ravenswood Ave., Chicago, Ill 
Ohmite Mfg. Co., 4806 Flournoy, Chi- 


cago 44, . 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Westinghouse Elec. Corp., 


P. OU. Box 
868, Pittsburgh 30, Pa. 


RINGS, COLLECTOR 

Baker & Co., Inc., 113 Astor, Newark 
5, N. J. (Precious Metal.) 

General Plate Div., Metals & WUontrols 
Corp., Attleboro Mass, (Precious 
Metal) 

Wesche Electric Co., B. A., 1626-18 
Vine, Cincinnati 10, Ohio. ‘‘Welco.’’ 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal.) 

RINGS, RETAINER and SNAP 

Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd, 
Cleveland 2, 0. “Snap Clip.” 


a Lock Washer Co., Newark 5, 


Reliable Spring & Wire Forms Co. 
3167 Fulton Rd., Cleveland y, 0. 
Waldes Kohinoor, Inc., 47-01 Austel 
Place, Long Island City 1, N. Y. 

“*Truare.”’ 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 
Milford Rivet & Machine Co., 871 


Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. 


See Bearings. 
Ball and Roller. 


ROTARY CONVERTERS. 
RUBBER and RUBBER PRODUCTS 


Connecticut Hard Rubber Co., 412 East 
Street, New Haven, Conn 


See Motors. 


Genera: Elec. Co., Chemical Dept. 1 
Plastics Ave., Pittsfield Mass. 

Lord Mfg. Co., Erie, Pa. 

Sponge Rubber Prod. Co., 267 Derby 
Place, Shelton, Conn. 

United States Rubber Co., 1230 Avenue 


of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. 
mutator Saws and Slotters. 


See Com- 





SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 

SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics.) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

Linden & Co., Inc., 70 Baker, Provi- 


dence, R. I. 
Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. 
National Acme Co., 170 E. 13lst, Cleve- 


land 8, O. 

Peck Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 

Penn Ri-Vit & Mch. Co.. 254 Hunt- 


ington, Philadelphia 33, Pa. 
SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com- 
pounds. 

SEALS and TERMINALS, HER- 
METIC. 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1267 Elston 
Ave., Chicago 22, Ill. 

Felt Products Mfg. Co., 1536 Carroll 


Ave., Chicago 7, Ill. 
Garlock Packing Co., Palmyra, N. Y. 
**Klosure.”” 
Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Ili. 
SELENIUM RECTIFIERS. 


See Recti- 


fiers, Dry Metallic. 

SHAFTING, FLEXIBLE, See Flexible 
Shafting. 

SHEETS, ELECTRICAL. See Steel, 
Electrical. 

SHUNTS, INSTRUMENT. See _ Instru- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. 
See Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts and Contact Points) 
(For Solder, see Brazing Alloys, Silver) 


oe s Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 233 Spring, New 
York 13, N. Y. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ith 











UR CONTACT DEPARTMENT is an institution in t- 
self, equipped to furnish you with anything you 
may need in contacts or contact material in platinum, 
palladium and their alloys, gold and silver. Among our 
standard types are rivets, screws, discs, rods, rings and 
special shapes and stampings. We make laminated and 
inlay strips of any width and thickness. 
LIGHT ASSEMBLIES We undertake sub-contracting 
work for light assemblies and sub-assemblies for elec- 
trical, electronic, radio, refrigeration, heating and other 
industries and to make small instruments and instru- 
ment parts to your specifications. 





BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO 





LONGER 
tin WHEN YOU NEED 


y p : / a, ri, i a\) Ranvint Fh ei i vy 
EN rs a a 
MOONE OM. 
t is oe He if are n * * Ak me 
CAs, LE TRANSFORMERS 
5 Nat Se 
Qe fae” = for PILOT LIGHTS 
Especially designed for industrial use—where inductive kick- 
back can feed into the lamp circuit—and where vibration | 


is often excessive—Nalco Carbon Lamps give EXTRA hours 
of trouble-free service, reduce: bulb replacements. 


Standard types, shapes, sizes, and colors are available as 
well as special shapes and colors. Standard screw and 
special bases are supplied according to your needs. 


Send for cote TTT WV TTT YN 
price lists. (amber 


1082 Tyler St. - St. Louis 6, Mo. ee " 
c i : 
D) —~ 


if} 
CONTACT COMAR 


Comar is equipped to design and manufacture a wide 
range of power transformers, filament transformers, 
let Guy solve Your problems we age a cased or uncased, in any type 
g. Precision made of high quality materials. 
de control heaters, helical cofls, Fast delivery. low cost. Send specifications for recom- 
Our t cxperiense cute and other, hard-to make items eet mendations and prices. No obligation. 
: creased plant fac 


“H-9—5 ean oO COMAR ELECTRIC CO. 


ances. For complete infoma 
your specifications to 


276 WINDSOR ST. 3148 N. Washtenaw Ave., Chicago 18, Ill. 


Hartford Element Co. Inc. HARTFORD 5. CONN 
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NATIONAL 


MOLDED PRODUCTS, 
ST. MARYS, PA. 









































































































SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 
CAST BRONZE BUSHINGS 
AND BEARINGS 


MADE TO CLOSE TOLERANCES 




















‘Zor HIGHEST ELECTRICAL 
PMs Ue Not (case Te 































































































































Plug —- with cable 










































Socket with shallow 
bracket for flush 


cor PM LS TRE 


CHICAGU 























Corp., Attleboro 

Handy & Harman, 82 Fulton, New 
York 7 NAY. ras 

Mallory - Inc, . » Indianap- 
olis 6, Ind. 

Standard Metals Corp., 260 Broad, N. 
Attleboro. Mass. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING and TAPE, ASBESTOS 





Murray, New York 7, N. 
SLEEVING, 
& Sleeving, Braided Fabric. 
SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 
SLOT INSULATION. See Fabrics, 
Insufating; Mica; Paper, Insulating. 
Tubing & Sleeving, Braided Fabric 


SLOTTERS, MICA. 
Saws and Slotters. 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 








RADIO. 


SOCKETS and. RECEPTACLES. 
INCANDESCENT LAMP 


American pense Corp., 1830 8, 54th, 
Cicero 50, 

Arrow-Hart - eciten Electric Co. 
103 Hawthorne, Hartford, Conn. 
sages Ge, 900 Broadway, New 

Co., 1713 W. Hubbard, 
Til. (Pilot) 


ectric Co., Section Y-90-1222, 
& Merchandise Dept. 








ristown, N. 

——— a. Co., Inc., Valparaiso Ind. 
*Levol 

Mines at o hia 4223 Clayton 
Ave., St. nue * (0. 

Morse Co., Frank om Mass. 


a ee ce, * Parkersburg, 


SOCKETS, FLUORESCENT. 
Fluorescent Lamp 


See 
uxiliaries. 


SOCKET SCREW KEYS and 


WRENCHES 
Allen Mfg. Co., Hartford 2, Conn. 
Standard Presssed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.’’ 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 

— cent Heater Co., Detroit 

General Electric Co., Section * on-e, 
tg Dept., Schenectady 5 N, 


Hexacon Electric Co., 177 W. bea Ave., 
Roselle N. J. 


Ideal Industries, Inc., 1008 Ave., 
Sycamore, Ill. sSatneroe-Grin™ Grip 


Tools. 
Stanley Tools, New Britain, Conn. 
Transvision, Inc., 385 North Ave., New 
Rochelle, N. Y. 
Ungar Electric Tools, Inc., 615 Ducom- 
mun St., Los Angeles 12, Calif. 
Vulcan Electric Co., Danvers 2, Mass. 
*‘Vulcan,”” “Pygmy,” ‘‘Counterpoised.”” 


SOLDERLESS CONNECTORS. soe 
Connecto 


rs, Wire & Cable. 





SOLDER, SELF-FLUXING. 
(For Silver Solders, See 


Brazing 


8) 
Federated Metals Div., American Smelt- 
=~ 3 Refining Co., Whiting, Ind. 


Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. ‘‘Acid-Core,’’ 
**Rosin-Core."’ 


SOLDERING COMPOUNDS 
(Fiuxes Paste, Liquid, Salts, etc.) 


Burnley potus & Mfg. Co., North 
Chase Brass & Copper Co., Inc., Water- 
Conn. 


bury 91, 
du Pont de Nemours, Inc., E. I., Wil- 
m De 


7 
Kester Solder Co., 
Ave., Chicago $9, Ill. 
M Mfg. Co., Inc. Elec. Div., 250 
N. Campbell, riso, Ind. 
ag Co., 12508 Berea Rd., Cleve- 
Standard Metals Corp., 262 Broad, N. 
Attleboro, ae. 
estinghouse soe Sue. P. O. Box 868, 
Pittsburgh, 30, P 
SOLENOIDS 
Cannon Elec. Dev. Co. 3209 Humboldt, 
Les 31, Cal. 
Comar - 2701 Belmont Ave., 
Davis >. , San W., 1006 First, 





565 W. 


SATURATED. See Tubing 


See Commutator 


Taylor Fibre Co., Norristown, Pa. 


ELECTRICAL MANUFACTURING 












1, Ohio 


Electric Auto-Lite Co., Toledo » 
Section H668-57, 


General i bo iN Y 

Apparatus en a eo 

ows an Haetsc. 1627D W. Walnut 8t., 
oO 


th. 

Nati Acme Co., 170 E. 131st, Cleve- 
land 8, O. ““Namco.”’ 

Phillips Control = 612 N, Michigan 


Ave., = 
Mfg. — 1901 Clybourn Ave., 


Soreng 
Chicago 14, Ill. 
Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 
West Coast Elec. Mfg. Co., 10008 8. 
Main, Los Angeles 3, Cal. 
Westinghouse Electric Corp., P. O, Box 
868, Pittsburgh 30, Pa. 









SPEED INDICAT®@RS. See Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Metors. 


Janette pat Co., 556 W. Monroe, Chi- 
cago 6, 
Ohio Gear Co., 1358 E. 179th Cleve- 


land, O. 
SPLICING GUM and TAPE. See Tape, 
Friction and Splice. 








SPOOLS, WIRE 


ae » Inc., 606 N. Sth, Minne- 
The Cleveland Wel Co,, W. 117 

Berea Rd., Cleveland 7, 0. 
SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Il 
ican Steel Wire Co., Cleveland 





Gieon an 004. : D. & ted 
Wittiam D v. Associa 

Chins Corp. ). Ave., 

Gibson = hasches Co. Frankstown 
Ave. Pittsburgh 2i, o (Beryllium 
Copper. ) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Spring Co. » Pa. 

Lewis 8 s & Atte Co., 2646 North 


oe Div., Associated Spring Corp., Day- 
Peck, Spring Co., 20 Grove Ave., Plain- 
ville, Conn. 
colts. Co., ay Associated 
Wire F Forms Co. 3167 


oe 7800 Fin- 
‘ney ~~ Cleveland 5, O. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 
Accurate Secins Bis. Co., 3817 W. Lake, 


Chicago 24, 
Aluminum Goods Mfg. Co., Manitowoc, 


American Brass Co., Waterbury 88, 
Conn. 


Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Detroit 11, 


Gipss Brass & Copper Co., Inc., Water- 

Dayton Rogers Mfg. Co., 2835 8. 12th 
Ave., seaecoets 7, 

Dunbar Bi 


Barnes 


a? N. J. 
Hubbard Spring Co. 3 . D., 525 Central 
Ave., eee en 12, 


Hunter Spring Co., ne Pa, 
linden & Co., Inc., 70 Baker, Provi- 


dence, R. I. 
lee oe Products, Inc., Aurora, Il. 
Div., Associated Spring Corp., Day- 


"—, 

Patton- MacGuyer Ce. 17 Virginia Ave., 
Providence 5 

Tw. Associated 


Ave., New | Tork ain ’N. 
a Inc., 2501 ‘Kesler “Ave., Chi- 


39, 
United- Carr Corp., Dept. E-2, 


Cambridge 42, Mass. 


Wenco Mfg. Co., 1136 W. Hubbard, Chi- 


cago 22, 
WwLs ; Co., 3292 E. 80th, Cleve- 
land 4, O. 


Pressed Steet Co., 611 Barber 

Ave., Worcester 6, Mass. ‘ 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wisc. 


STAMPINGS, NON-METALLIC 


Baer Co., N. 8., 7-11 Montgomery, 
Hillside, N. J. (Fibre) 
Richardson Co., Cincinnati, 15. 

























MORGANITE 


Carbon Piles 


rs ne te S 
_— 


iy 
at 


J 


Carbon Piles—simple, rugged, dependable—are a 
convenient method of electrical resistance control. 
By varying the pressure on the ends, the resistance 
in the pile is varied. 

MORGANITE experience, in producing millions of 
carbon pile discs for diversified applications, in- 
sures uniform resistance within close limits. This 
experience is at your service. May we have our 
engineer visit you? 

Use MORGANITE, and know you're right! 












nc? REGISTERED 


LONG !t*StLAND CITY tt +©§ NEW YORK 








TRADE MARK 





Time to check 
DANO CONUS 


For years, production-wise engineers for nationally 
famous electrical products have repeatedly speci- 
fied DANO Coils. Any type, any quantity .. . if 
you want dependable magnetic coil windings . 
now is the time to check DANO. 


ALSO TRANSFORMERS MADE TO ORDER 
Every Job Made To Customer Requirements. 


THE DANO ELeEctnric co. wie. 




























% Clarostat Series BT and SBT plug- 
in resistors are solving the problem 
of an economical voltage-dropping 
resistor and source of pilot lamp volt- 
ages in many AC-DC radios. Also 
used in other electronic assemblies. 
Perforated metal housing for handl- 
ing higher power ratings than the 
metal-tube Series MT. Made to your 
exact requirements. 


| or small electric ray ee reactors and ered eh ! tubes 


WIT 5H 6 
ACID-FREE 


GUMMED PAPER 


Neutral ier Hich Diel 


* Write for Bulletin 107. Engineering 
collaboration and quotations on request 


NEU PRELEC Gummed en emt iitheiaii eel 
to resist the flow of eleetricity. Lentirely free ti 
spots. pio holes or imperfections Perfect for square 


tangular or round tubes. Write for complete intort 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 


SEPTEMBER 1948 
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VALLEY Ball Bearing Motors are built in sizes from 
v2 hp up to 75 hp, providing wide adaptability in 
power planning. VALLEY’S cool running splash 
proof, dust proof construction insures long hours 
of dependable power 
under the most haz- 
ardous conditions. 


You'll find the type of 
Motor you need in 
your power planning 


when you investigate 
VALLEY MOTORS. 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. « ST. LOUIS 8, MO, 





































PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Frarures: — Compensated for am- 
bient temperature changes from —40° 
to 110° F .. . Hermetically sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
Compact, light, rugged, inexpensive 
Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 




















Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage 

lation . . . For currents of .060 to 8.0 Amps .. . Hermetically 
sealed; not affected by altitude, ambient temperature, 
ee Write for 4-page Illustrated Bulletin 







































| Cambridge Thermionic Corp., 





STARTERS, FLUORESCENT. Bee 
Fluorescent Lamp Aurxiliaries. 


STARTERS, 
Motor; 


MOTOR, See Controllers, 
Push Button Stations. 


STEATITE. See Ceramics. 
STEEL—Commercial Forms and Grades. 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (S) 
Enameling (E) 
Stainless (N) 

Cold Rolled Only (O) 
ing (T) 
(See also Steel, Electrical, also Wire, 
Steel) 


American Steel & Wire Co., 
Cleveland 13, 0. (SN) 

American Nickeloid Co., Peru 3, Ill. 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (8-CO) 


(Spring) 

Carnegie-Illinois Steel Corp., Carnegie 

30, Pa. “USS.” 
- AC) (8 - ACDEN) 

(T-ACN) 


Follansbee Steel Corp., Pittsburgh 30, 
Pa. (S-CO) (Clad) 


Rostites'e Sons Co., John A., Trenton 
Ryerson & Son, a Joseph T., Chicago, 
Su tee! rp. Carnegie, Pa., 

(ANS) (8 ) (Clad). ‘‘SuVeneer.”’ 
Thomas 8 Co., Warren, O. ‘““‘Thomas- 


(S-ACDO) 
Co., Steel & 
Canton 6, 0. (B-AN), 
(T-AC). 


Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’’ 
(8-ACO) 


614 Superior, 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 

Carnegie-Illinois Steel Corp., Carnegie 
Bidg., Pittsburgh 30, Pa. ‘USS’ 
Follansbee Steel Corp., Pittsburgh 30, 


Pa. 
Ryerson & Son., Joseph T. Chi- 
cago, Ill. 


Inc., 


STRAIN RELIEFS. See 
Clamps Strain Relief. 


Grips and 


STRIPPERS, WIRE 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, ‘ 

Pyramid Products Co., 2224 8S. State, 
Chicago 16, Ill. “Colonial.”’ 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 
cago 22, Ill. “Simplex.” 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland O. ‘‘Speedcraft.”’ 


STRIPPING COMPOUNDS. See 
Cleaning Compounds, Metal. 


STRIPS, TA SORS and BOARDS, 
TERMINA 

Aircraft- weet Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. ‘‘A-MP.”’ 

Baer Co. N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

— Electric Co., 3710 W. 12th, Erie, 


Burndy Engineering Co., 107 Bruckner 
Blvd., New York 54, Y. 
453 Con- 


cord Ave., Cambridge 38, Mass. 


Chase Brass & Copper Co. Inc., Water- 
bury 91, Conn. 

Curtis Development & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 

Federal Telephone and Radio Corp., 
Dept. F-416 100 Kingsland Rd., Clif- 
ton, N. J. 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. “‘Diamond H” 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Taylor Fibre Co., Norristown, Pa. 

SWITCHES, AUTOMATIC and 
MANUAL 

Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (i) 
Thermal (Fr) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary (P) 
Remote Control (BR) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (xX) 


(See also Circuit Breakers. Push But- 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Acro Elec. Co., 1305 Superior Ave., 
Cleveland 14, 0. (B 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (QCEnTeR) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, Ww 
(CDGHR) 

Arrow-Hart & Hegeman Electric Co., 

Hartford 1, Conn. (ACDHKMPRT) 





Chase-Shawmut Co., Newburyport, Mass. 


ELECTRICAL MANUFACTURING 


Automatic Electric ie Co., 60 State, 
Mankato, Minn. (GR 

Automatic Switch Co. 301 Lakeside Ave., 
Orange, N. J. (CHR) 


Cam-Stat, Inc., Div., The Paul Henry 
ag a Ss. Lacienega, Los Angeles 





(BP) ‘‘Mu-Switch’’, 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Comar Electric Co., 2701 Belmont Ave., 
Chicago 18, Ill. 


Cramer Co., R. W., River St., Center- 
brook, Conn. ‘“‘Sauter’’ (G) 

a snes 1012 N. Main, Elkhart, 
nd. 

Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. J. 


(FG) 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (CFOPR) 

Federal Telephone and Radio Corp., 
Dept. F-416, 100 Kingsland Rd., 
Clifton, N. J. (NS) 

Fenwal, Inc. ., 51 Pleasant, Ashland 
Mass. “‘Thermoswitch” (F) 

Formas Electric Co., 300 McKee, Batavia, 

General Control Co., 1200 Soldiers field 

Boston 34, Mass. (LN) 


General Electric’ Co., Section 1668-57, 
Apparatus pt., Schenectady 5, 2 
oo. § (ABCDEFGHJKMNOPR.- 

Guardian Electric, 1627-M W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Hart Mfg. Co., 211 Bartholomew Ave., 
Hartford 1, Conn. (FLMPS) 

Haydon Mfg. Co., Inc., 2505 Elm, Tor- 


on, Conn. (G) 


nae Electric Co., 99 Plum, Tren- 
N. J. ‘‘Heco”’ (0) 
Ideal” Industries, 1008 Park Ave., 
Sycamore, Ill. 
Lewis Engineering, Naugatuck, Conn. (S) 
Landis & Inc., 104 Fifth Ave., 


(G) 
Ravenswood Ave., 


Inc., 
(L) 


M 
250 No. “campbell, Valparaiso, 
“Levolier,” ‘"Twi-Lite’ (KP) 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Tl. (ACDEF) 

Micro Switch Div., First Industrial Corp., 
Freeport, Ill. (BFLS) 

Mines Equipment Co., 4223 Clayton 
Ave., St. Louis 10, Mo. (waterproof) 
Minneapolis - Honeywell ——— Co., 
26 F Minneapolis 8, 

(BDEF) 

Morse ., Frank W., 1300 Soldiers 
Field Rd. Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve- 
land 8 ‘‘Namce’’ (BP) 

Ohmite Mfg. Co., 4804 Flournoy, Chi- 
cago 44, Ill. (S) 

Powrex Switch Co. P. O. Box 206, 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. D-12, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 


wood, Pa. (FM) 
1901 Clybourn Ave., 


Soreng Mfg. Corp., 
Chicago 14, Ill. 
Spencer Thermostat Co., 11 Forest, At- 
tleboro, Mass. ‘‘Klixon”’ (EF) 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. (ABCEFLOPR) 
Stackpole Carbon Co., St. Marys, Pa. 
Inc., 


(P-Slide) 
Struthers Dunn 150 N. 13th, 
Philadelphia 7, Pa. - 
Telechron, Inc., Dept. H, Ashland, Mass. 


(G) 
Walser Automatic Timer Corp., 420 Lex- 
ington Ave., New York 17, N. Y. (G) 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 
Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. 
(ABCDFGHOPRS) 
Zenith Electric Co., 152 W. Walton 
Chicago, Ill. (HR) 


TACHOMETERS 


Bristo: Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 0. 

General Electric Co., Section Hees. 57, 
Apparatus Dept., Schenectady 5, N. Y. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, O. 

Veeder-Root, Inc., Dept. 687, Hartford 2 


Conn. 
Weston Electrical Instrument Corp.» 582 
Frelinghuysen Ave., Newark 5 J. 


TAGS, TERMINAL 


National Band & Tag Co., 
port, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 

Armstrong Cork Co., 9506 Arch, Lancas- 
ter, Pa. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Tl. 
Minnesota Mining & Mfe. Co., St. Paul 

6, Minn., ‘‘Scotch”’ 
Mitchel’-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 


TAPE, ELECTRICALLY CONDUCTIVE. 
See Fabrics, Electrically Conductive. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 

Sheeting. 


9683 New- 


















KESTER CORED SOLDER 
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There is a Kester “Specialized” Flux-Core Solder in 
strand size, type of flux and alloy to fit your needs. 
Consult our Technical Department on any prob- 
lem. No obligation. 





KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, Illinois 


Factories also at 


dats sascbenes conn 
yor 


STANDARD FOR INDUSTRY SINCE 1899 








e In the present battle to keep costs down, many 
spring buyers are turning to U. S. Steel Wire Spring 





+ Giiate ont Geneet Cre Hee for help. They’ve learned to benefit by the savings we 


e Single and Multiple Circuits 


e Synchronous Motor Driven for 
Precision Accuracy 


can give them as a result of our ability to produce 
top quality springs and small parts economically. If 
you have a cost problem that concerns springs, let our 


experience in spring engineering and production help 






For machine tools and all types of Industrial processing. 






you. 
Write for Bulletin 291 describing 14 basic types or send us 


your timing problem. 


No Order too Large or too Small 





Representatives in Principal Cities 


FACLE y AIRES UAAA THRU 


7800 FINNEY AVE. * Micuican 6318 
MOLINE ILLINOIS 09 000.0, ee 
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to YOUR Wire Stripping Problems 














There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors .. . 
rectangular, round or flat . . . solid or stranded wires. 





























TWO MOTOR 
BRUSH TYPE STRIPPER 




















_ Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of light insulation from 











round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from *‘Formex"’ or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 













































ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread — no cut 
strands. Strips cotton, silk, syn- 









thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 








BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities are 
limited. 


LEVER TYPE CABLE AND WIRE STRIPPER 









Strips all kinds of single and 
parallel conductors and cable 
up to 5¢’" dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper. 








**E-Z’’ FOOT OPERATED 
WIRE STRIPPER 

For rubber covered wires — 

8 to 22 gauge — single or 


stranded. Recommended for 
P.O.S.J. 


SUBMIT -SAMPLES: 

















ELECTRIC ROTARY TYPE 
WIRE STRIPPER 











Your Wholesaler, in consultation with Ideal 
engineers, will recommend the Strippers you 
need. IDEAL INDUSTRIES, Inc., Sycamore, Ill. 








Strips all types of single con- 
ductors, solid or stranded, up 
to Y2” outside dia. 


MOST COMPLETE LINE 


Distributed Ores 
AMERICA’S LEADING WHOLESALERS 


oF 

































Canadian tributor: Irving Smith, Ltd., Montreal 





TAPE, FRICTION and SPLICE 


General Electric Co. Section Y90-1223, 
Appliance & Merchandise Dept., 

= rt 2, Conn. 

ting Wire Works, Div. 


of 
‘Okonite Co., Wilkes-Barre, Pa. 
nes Manufacturers Corp., 565 W. 
ashington Blvd., Chicago 6, Ill. 
eee we & Insutator Co., Irv- 
ington 11, N. J. 
Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. 
Minnesota Min: Mfg. Co., 900 Fau- 


ing & 
quier Ave., St. Paul 6, Minn. 
a Rand Insulation Co., Inc., 51 


Dnited -Biates Rubber ‘oa ue Avenue 
York 20, N. Y. 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


“oO nes. & poguleny Co., Irv- 


7 $0. -varten. 


TAPE and yee, MAGNETIC 
RECORDING. See Magnetic Record- 
ing Tape. 


TAPES, MEASURING 
Keuffel & Esser Co. Hoboken, N. J. 
Switches; Thermostats. 


TEMPERATURE CONTROLS. See 
Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 
TERMINALS, See Lugs and Terminals. 


TESTING INSTRUMENTS. See 
Instruments. 

THERMAL SWITCHES. See Switches. 

THERMOCOUPLES 


Brown Instrument C.. 4466 Wayne Ave., 


Le Engineering 

Littelfuse, Inc., 4761 Ravenswood ‘Ave., 
Chicago 40, 

Rockbestos Products Corp., 842 Nicoll, 


New Haven 4, Conn. 
Westinghouse P. O. Box 
868, Pittsburgh 30, 


THERMOMETERS 
Edison, Inc., Thos. A., Instrument Div., 
W. Orange, N. J 


Electric Auto-Lite Co., Toledo 1, 0. 
Weston Electrical Instrument Corp., rn 
Frelingh J. 


Corp., 
Pa. 


uysen Ave., Newark 5, 
**‘Max-Min.”’ 

THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 

THERMOSTATIC BIMETALS 

ae & Co., Inc., 113 Astor, Newark 5, 

Brainis Co., C. S., 233 Spring, New 
York 13, N. ¥. 

Chace oo. W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., pistol and Controls 
Corp., Attleboro, Mass. ‘“Truflex.”’ 
— Co., H. A., 105 Chestnut, New- 
k 5, N. J. ‘Wilco.’ 

Sete 
Colman Co., Rockford, Lil. 
Bist! a 153 Bristol Rd., Water- 
or ine a Se Paul Henry 
ega, Los Angeles 
Guns Petes & Mfg. Co., 19 N. 
Crawford, Chicago 24, Ill. 
Edison, Inc., Thos. A. Instrument Div., 
W. Orange, N. J. 
Inc., 8010 Georgia Ave., 
Silver Spring, Md. 
Fenwal, Inc., 51 Pleasant, Ashland, 
Section E668-57, 


fo we 
Co., 211 Bartholomew Ave., 
Conn. ‘‘Diamond H”’ 


Electric Co., Dayton 1, O. 

oor 4213 Belmont Ave., Chi- 

cago 4 ii, “‘Sensatherm.”” 

Minneapolis- -Honeyweil Regulator Co., 
2685 Fourth Ave., S., Minneapolis 


8, 

Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 

Spencer Thermostat Co. 105 Forest, At- 
tleboro, Mass. ‘‘Klixon.’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 


Minn. 
BR. W., River St., Center- 


Apparatus ° N. Y. 

7 8. 
Haydon Co., A. W., Waterbury 32, Conn. 
ee Co., Inc., 2505 Eim, Tor- 





ELECTRICAL MANUFACTURING 


Industrial ial sou 113 Edison PL, 
Newark 5, N. 

Mercoid Corp., ais Belmont Ave., Chi- 
cago 41 I. 

Miller-Harris Instr. Co., 836 N. Fourth, 

Milwaukee 3, Wis. 


Potter & B d Sales Co., 549 W. 
Ww vd., Chicago 6. Tl. 
Square D o* 4041 N. Richards, Mil- 


echron, Inc., . 

Walser Automatic er Corp. , Graybar 
Bul:ding New a at, 

Ward Ye South, Mt. 
Vernon, N. Y. 


Westinghouse Electric Corp., P. 0. Bor 


868, Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, 
Chicago, Ill. 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 
lege Suma om 1022 N. Sixth, St. 


= to Hlee. Tools, 6502 Myrtle, New Bri- 


TRACING CLOTH and PAPER 

Arkwright ates Co., Providence, R.I. 

Holliston Norwood, Mass. 

Keuffel & . 7. Hoboken, N, J. 
“Phoenix.” 


Ozalid Div., General & 
Corp., . 339, Johnston ns nN Y. 
Post Co., N. Avonda‘e 


Ave., Chicago 18, "Tn. 


TRANSFER SWITCHES. See switches. 


TRANSFORMERS FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 


TRANSL ORMERS, INSTRUMENT 
CURRENT 
Acme yee Corp., 35 Water, 


N. 
chisase’ Fygnetormer Div., Essex Wire 
Corp., 1 Addison, Chicago 18, IIL. 
eh indore Co., 93 Main, Winsted. 


Federal Telephone and Radio Corp 
Dept. F-416, 100 Kingsland Rd., Clif. 


ton, N. J. 
General Electric Co., Section E-668- e 
Apparatus Dept., Schenectady 5, N. Y. 
Standard Transformer Co., Warren, 3 
Westinghouse Electric Corp. oe ee O 


Cuba, 





Frelinghuysen Ave., Newark 5, 


TRANSFORMERS, POWER CIRCUIT 
sg te Corp., 35 Water, Cuba, 


Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18 Ill. 

Comar Electric Co., 2701 Be:mont Ave., 
Chicago 18, Ill. 

Dano Electrie Co., 93 Main, Winsted, 


Conn. 
—- oo. Dean W., 1006 First, Kent- 
Dees Mette Mis. Co., 2979 Franklin, 
tro’ 
Electricoil Transformer Co., 417-421 Ca- 
nal, New York 13, N,. ¥. 
General Electric Co., Section is ed 


paratus t.. . 
Guar Co, 2734 ‘N. “Ses » Chi- 


morte Ave. ren 3, N. “Ws a 
Radio on oO Seaton, mmer- 
sinecring. Section DR 71, Har- 


Soon, J. 
Sola Electric ‘Co., 4633 W. 16th, Chicago 


50, 
stenaerd Electrical Products Co., 401 
Linden Ave., Dayton 3, O. ‘“‘Staco. 
Standard ormer Co., Warren, O. 
Standard Transformer Corporation, 3570 


Elston Ave., Chicago 18, fll. 
Wi Electr . Cee 6454 Plymouth 
Ave., St. ’ 
West Coast Elec. Mfg. Co., 10008 8. 


Main, Los Ange-es 


Westinghouse Electric ® Corp. P. O. Box 
a. 


868, Pittsburgh 3 
TRANSFORMERS, RADIO CIRCUIT 
ape am Corp., 35 Water, Cuba, 
—- Zpactomnee Div. Essex Wire 
1 Addison, 18, I. 
Dano + icrectric Co., 98 Main, Winsted, 
Dans & Co., Dean W., 1006 First, 


Ken Ind. 
pikemtlend, ind. ee Co., 417 Canal, 
New York 13, N. Y. 


Federal Telephone fae me Radio fo Oat. 
Dept. F-416, 100 Kingsland 


ton N. J. 
Gramer Co., 2734 N. rege Road Chi- 
cago 39, Ill, Dag 


rectrical —_ 
Linden Ave., Dayton 8, O. ‘‘Staco. 


ormer cor, ” 3570 Elston 
Ave., Chicago 18, Ill. 














PORCELAIN CO. 


headquarters for 
LOW VOLTAGE 


CERAMIC SPECIALTIES 


Nearly 50 years in the business has 
earned us the right to be called “head- 
quarters" for ceramic manufacturing. 
Many of the formulas, methods and ma- 
chines used in the making of Star Cera- 
mics were developed by Star experts and 
engineers. Star employees have learned 
how to make quality products through 
many years of oniaaalle varied experience. 








| THIRD ANNUAL 
INDUSTRIAL 
PACKAGING ana 


MATERIALS HANDLING 
EXPOSITION & FORUM 

























OCT. 5, 6, 

7,48 
HOTEL SHERMAN 
CHICAGO 










In addition to meeting all kinds of spe- 
cific requirements, STAR has the following 
kinds of standard insulations to offer: 






















1. THERMOLAIN 4. VITROLAIN 
OL LEW Os oO S A heat-resistant refractory Strong, dense, see-pereus, 
insulation. Porous. With- moisture proof. High dielec- 
Will hand! stands thermal shock. tric strength. 
6 angie ena 
at 3 etfer ! \ A dense semi-steatite of on eee diffi 
; ——— —a | \ Where automat- re 9 aa and dielec- cult shapes. Strong, dense, 
— 5 \ ie push or pull heat-resistant. 
ag 3. COMMERCIAL 6. NU BLAC 
is required — WHITE * Will not soil in assembly 
there you will Most economical for use in or use. Excellent for wiring 


most applications. devices or novelties. 


= 7. HUMIDOLAIN 
DAVIS- MADE A, Mighty, pereus porcsile 


tions in humidifiers. 
means DEPENDABILITY Write Us YOUR Requirements 


1899 - 1948 
Davis Made Quality . . . Modern simpli- ¢ Solenoids 
fication for your specific applications. 

e Transformers 
D.W.D. Solenoids are made exactly to cus 
tomers’ specifications — but they embody e Coils 
superiorities the result of more than 30 
years’ solenoid specialization. Two large 
plants and thousands of solenoid parts on 
hand enable us to make savings for you, 
and insure prompt delivery. Use our co- ae. fore 
operative service. Send sample or B/P for magnetic = - 
estimate. 


<B> DEAN W. DAVIS & CO. | EOLK@ ama Iae) 


D reel ae ater and Kentland TRENTON N. is 
1006 FIRST ST... KENTLAND, INDIANA 7 


e Assemblies 


SEPTEMBER 1948 


For Inverting D.C. to A.C. ... 


Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D.C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 


New Models New Models 


AUTO RADIO 
VIBRATORS 


A Complete Line of Vibrators . . . 
Designed for Use in Standard Vibrator- 
Operated Auto Radio Receivers. Built 
with Precision Construction, fecturing 


Ceramic Stack Spacers for Longer Lasting 
life. 


‘A’ BATTERY 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models . . . Designed for Testing 
D. C. Electrical Apporatus on Regular 
A. C. Lines. Equipped with Full- Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference-Free Operation and 
Extreme Long Life ond Reliability. 


Rapio Co. 
3/ 


0 ee 


teeammin AMERICAN TELEVISION & 


NEW 
LITERATURE. OPT TSE 7, Products Since ef 


poee? PAUL 1, MINNESOTA- 


ym SAINT 


Tepeproanens, VARIABLE VOLT- 


Acme Electric Co., 35 Water Cuba, a: 

Hevi Duty Elec. Co., Milwaukee, 

Sola - ed 4683 W. 16th, “oni- 

Standard Electrical Puedadte Co. 
Linden Ave., Dayton 8, 0. “‘Staco.”” 

Standard aoaeeteeaiee Corp., 3570 Elston 
Ave., Chicago 18, Ill. 

Superior Electric Co., 1304 Meadow 8t., 
Bristol, Conn. 


TUBES, CATHODE RAY 
General Electric Co., Electronic Dept., 


Thompson Rd, x, 
America, Commer- 


Radio Corporation of 
cial aes. Section CR 71, Har- 


rison, N 

Standard ae Corp., 54 Clark, 
Newark 4, N. 

TUBES, ELECTRON (industrial) 

Federal Tele pene and Radio S.C: 
saat. F- _ 00 Kingsland Rd 


General Bisetrio Co., Electronic Dept., 
by Rd., Syracuse, N. Y. 

Radio Corporation of ——e. 

cial ene N. J. 


Raytheon Mf, 

Standard arciurus, Corp., 54 Clark 
Newark 4, N. 

Westinghouse Blecitie Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

TUBES, METALLIZED GLASS. 
See Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


ALUMINUM. See Aluminum. 


BRASS, BRONZE and COP- 
and Copper. 


TUBING, 


TUBING, 
PER. See Brass, Bronze 


TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL, See 
Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL 
ALLOY. 


asnarican aoe Co., Waterbury 88, Conn. 

General Plate Div., wana and Controls 
Corp., Attleboro, M 

International Nickel Co.. Inc., 67 Wall, 
New York 5, N. Y . “Inco,” “Inconel,” 
“‘Monel.”” 

Revere Copper & Brass, Inc., 230 Park, 
New York 17 N. Y. 


TUBING, PAPER 


Paramount Paper Tube Corp. 612 Lafay- 
ette, Ft. Wayne 2, Ind. 
ion Paper Tube Co., 2035 W. 
Chicago 47, Ill. 


TUBING, RUBBER 


United States Rubber Co., see Avenue 
of Americas New York 20, N. Y. 


TUBING, SILVER. See Silver 
Stiver " Alloys. - 


TUBING, STEEL. See Steel, mmer- 
cial Grades and Forms. - 


Tesne and ehktvine. BRAIDED 
FAB a RIC. rth " extile or Siate-Feare, 

wi jor, var ° 

thetic resin. a — oe 


oouliohooken Pas” Co., Dept, M-22, 


Brand & en 276 Fourth Ave., 
New Fon “io, “*Turbo.”’ 
Electric — Plastics Div., 
Chemical Dept., Pittsfield, Mass, 
Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IL 
& Insulator Co., Irv- 


1 'N Z Irv-O-Volt. 
. N. J., “‘Irv- - 
Mitchell-Hend Insulation Co., Inc, §& 
Murray, New York 7, N. Y¥. “‘Hygrade,”’ 


National Varnished Products 207 
Eee. Ave., Woodbridee hy, 


*“Natvar, 
yates. Toledo 1 “‘Fibe: 2 Se 
arfiex Corp., Soo N. Jay, Rome, N. Y. 


—_ 
ecto Corp,, P. 0. Bo 
Wie Pitsbuseh $00 Pon Tetecalh 


TUBING and SLEEVING, Extruded 
Plastic. 


Varnish Insulator Irv- 
11, N. J. “Fibron,”” Irv-o-lite,”’ 


Mitchell: Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

Nationa. Varnish Products Cy. 207 
pentetot, Ave., Woodbridge, 4. 
“Natvar.” 

National Vypentns Fibre Co., Wilming- 


ton 99 
ey Finishing Co., Wood- 


yng Corp., 25 Foster, Worces- 
ae 305 N. Jay, Rome, N, Y. 
Plastic e 188 Parsons Ave., 


TUNGSTEN 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica 
Undercutters. 


VACUUM TUBES. See Tubes, Cathode 
bes, Electron. 


. 
’ 


VALVES, SOLENOID 
OPERA 


Automatic Srtteh Co., 391 Lakeside Ave., 


Barber-Colman Co., Rockford, IB. 
Brown Instrument Co., 4466 Wayne Ave., 


General 
Apparatus Dept., 
Magnatrol Valve ‘Corp., 
rk, N. Y. 
., 4213 Belmont Ave., Chi- 


Tl. 
we te Honeywell Regulator ~ 
— Fourth Ave., 8., Minneapolis 8 


Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 


Conn. 
Westinghouse ic Corp., P. O. Box 
868, Pittsburgh ete Pa. 


VARNISHED FABRICS. See Fabrics 
Insulating. 


MOTORIZED or 
TED 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Aqge Wire Co., 1255 Dixwell Ave., New 

ven, 

Bakelite’ Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 3° E. 42nd, 
New York 17, N. Y. 

George C. Borthig Co. Inc., ge High- 

way 3, East Rutherford, N. 

Brand & Co., Willism, 276 Fourth Ave., 
New York 10, N. ¥. “Turbotuf.” 

Dolph Cv., John C., 1058 Broad, Newark 

N. J. “Chinalak,” “Electric Lac- 
quer,’ “‘Synthite. 


Dow Corning Corp., Midland, Mich. 
""Bilicone.’* “Silastic. 
du Pont de Nemours & Co., Inc. . I., 


, Wilm 
Chemicals, 612 


De 
oun Plastics & 
Walck Road, North esctete, . WY 
Section RIMA- ers. 
Materials Div. 


General Electric Co. 
Resin and Insulation 
ps Dept., Schenectady 5, N. Y. 
George Co., P. D., St. Louis, Mo, 
“Pedigree.” 
Washington Bird. Chi Corp. ‘a -— Ww. 
v cago 
Varnish & Insulator Co., ne 


Michell-Rand Insulation Co., Inc., 51 
Murray, New York te N. Y. 
Monsanto Chemical Co., Plastics Div., 


Springfield 2, Mass. 
Schenectady Varnish Co., p> Ene. 100 Con- 
P. 0. Box 


gress, Schenectady, 
Westinghouse Elec. Corp., 
868 Pittsburgh 30, 


VARNISHES, FINISHING. See Lacquer 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nish Compounds and Resins. 


68, 
V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 


Aneto Television & Radio Co., St. 
Yn a 
a" aeatlory 1 So 


. P. B., Indianapolis 
vourace BseuLAvens. 


‘ormers, 
tile se 
VOLTMETERS. See Instruments. 


VOLUME CONTROLS, RADIO. 
Resistors; Rheostats. 


See Regu- 
Vari- 


Bee 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave 
St. Louis 10, Mo, 


WASHER, BEARINGS. 
and Bushings. 


WASHERS, INSULATING. 
See Specific Material. 


See Bearings 


WASHERS, METAL. See Fasteners. 


WAXES AND COMPOUNDS 
Bakelite Corp., Unit of Union Carbide & 
‘Carbon Co Corp., Devt, 48, 30 E. dina. 


Ca 
New York 17, N 
Biwax_ Corp. gia Howard, Cake. I. 


ag Corp., Midland, Mich. 


General Electric Co., Section RIMA-678, 
Resin and Insulation ag ay. 
Chemical Dept. Schenectady 

Mica Insulator Co., 

Mitchell-Rand Insulation Co. 
Murray, New York 7, N. ¥. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers, Corp., 565 W. 
Washington Bivd., Chicago é It. 
Mica Insulator Co., Se i & 4 
—— Rand Insulation, % Inc., 51 


Murray, New York 7, 
So \ ~ reeled ribee ‘Co Co., x: wvumins- 
Taylor Fibre Ce., Norristown, Pa. 


i: NE 
Inc., 51 


ton 9 
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the BBB LINE also includes... 


- motor and generator brushes of 
copper gauze, copper and metal graphite 
. « « the famous BBB 
patented shunts of cable or braider cop- 


and copper leaf 


per ... copper leaf contacts and other 
specialties covering almost every phase 


of contact or commutator work. 








The BBB reputation for dependable brush per- 
formance dates back over half a century. 
Whether your brush or other carbon require- 
ments are of a production nature or for main- 
tenance, BBB has both the facilities and the 
know-how to serve you promptly and efficiently. 
lf it's carbon, we have it or can make it. Your 
correspondence is invited. 








BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Ill. 





pe Circuit 


Transformers: 






The most economical way of pro- 
viding low voltage circuits for 
the lighting and operating of 
machine tools is to run a branch 
line from the power line, using a 
transformer to step down the 
voltage. 


For use on circuits of 600 volts 
or less. Sizes: 50 V.A. to 37%/2 
K.V.A. Primary and secondary 
are in separate compartments, 
eliminating the necessity of ad- 
ditional wiring boxes. 


WRITE FOR 
NEW CATALOG 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 
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HOLLISTON Prx-X TRACING CLOTH 
HAS HIGH RESISTANCE TO MOISTURE 


Holliston PEL-X positively will not make a water tight 
cap to wear under your bathroom shower. It never was 
intended for any such use—but PEL-X is highly resistant 
to moisture and perspiration. 





Perspiration from a draftsman’s hands or arms neither 
spoils a subject drawing, nor penetrates the special PEL-X 
finish which says to moisture—“keep out.” Drops of water 
accidentally spilled on PEL-X Tracing Cloth may be wiped 
off without harm to the drawing. 























Try PEL-X on your own drawing board. 
Liberal sample sent on request. 









HOLLISTON TRACING 
More than 50 years of leadership and experience in developing special 
purpose cloths for industry. Current Holliston Production includes: 
Tracing Cloths, Coated and Impregnated Fabrics, Insulating Cloth 
Base, Separator Cloths, Map Cloth, Photo Cloth, Reinforcing Fabrics, 
Sign Label and Tag Cloths, Bookbinding Cloths, Shade Cloth. 
With such a background of experience it is little wonder that Holliston 
Tracing Cloth is second to none. Try PEL-X. 


THE HOLLISTON MILLS, INC 


NORWOOD, MASS. SLL 


How to get 


EYE APPEAL 
LOW ‘COST! 


IN ADDITION TO EYE APPEAL 80 
vital to sales and profits, Snap 
Clips provide a low cost, simple, 
speedy and effective method of 
applying trim or moulding to 
your product. 

A slight pressure of the hands 
does the job in a jiffy . . . the 
Snap Clip alone does the entire 
job of holding . . . all it needs is 
a hole. 

If you have a fastening or 
joining problem we'll gladly ad- 
vise you about the Snap Clip 
application to your products. 


CUYAHOGA 


Snap Lip 


@ ALL IT WEEDS 
1S A HOLE! 


7ée CUYAHOGA SPRING @. 


10270 BEREA ROAD © CLEVELAND 2, OHIO 


HEVI DUTY ELECTRIC COMPANY 


TYPE Si and SA 


TRANSFORMERS 


give you this 
additional advantage 
en RR I 


@ Entire bottom front section eas- 
ily removed to reveal a larger work- 
ing area than normally supplied in 
transformers having hand holes. 


Surges Dry Type Air-Cooled Transformers 
permit more flexibility in the use of your 
power service. Installation can be made 
at load centers without fireproof vaults. 
This gives you greater latitude in planning 
machinery and lighting circuits. Rugged 
construction, with generous use of ma- 
terials means extra years of dependable 
performance. 


HEVi DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVIeBUT-Y ELECTRIC EXCLUSIVELY 


DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 


WELDING EQUIPMENT 
DoALL Company, 254 N. 
Plaines, Ill. 
ral Machine & Welder Co., Cler- 
mont & Overland Aves., Warren, 0. 
General Electric Co., Section E-668-57 
ones Dept., Schenectady & BM. ¥. 


(ARC) 

Taylor-Winfle:-d Corp. Warren O. (Re- 
sistance). 

Westinghouse Electric Corp., P. O. Bor 
2025, Buffalo 5, N. Y. (Flexarc.) 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, I. 


WIRE AND CABLE, BARE. 


American Brass Co., ,, Waterbury 88, 
Conn. ‘Anaconda. 
Cleveland 


eS Steel & Wire Co., 

Anaconda Wire and Cable Company, 25 
Broadway, New York 4 N. Y. 

Bridgeport Brass Co., 
Conn. 


Bristol Brass Corp., Bristol, Conn. 

Cornish Wire Co. Inc., 15 Park Row, 
New York 7, N. Y. “Corwico.” 

— Auto-Lite Co., Port Huron, 


General Electric Co., section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Hudson Wire Co., Winsted Div., Win- 


sted, Conn. 
Rostioe's Sons Co. John A., Trenton 
EM, Rome, 


Iaurel Ave., 


Bridgeport 2, 


2, N. J. 
Rome Cable Corp., Dept. 
N. ¥. r 


WIRE AND CABLE, INSULATED 


Asbestos (A) 

Rubber (B) 

Varnished Fabric ( : ? 
( 


(xX) 

American Electrical Heater Co., Detroit 
2, Mich. (B) 

American Phenolic Corp. 1830 8S, 54th, 
Chicago 50, Il. 

Anatom Steel & Wire Co., Cleveland 

go ae ““amerclad.”” 
) 


& Cable 
York 4, 


(ABCTX 
Belden Mfg. Co. 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 
Boston Insulated as & B conte Co., Dor- 
chester 25, Mass. 
Brand & Co., Willian Toe Fourth Ave., 
New York i0, N. Y. “‘Turbotherm” (T) 
Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 
Inc., 15 Park Row 
N. Y. “Corwico.” (BT) 
Electric Auto-Lite Co., Port Huron, 
Mich. (AB) 
_—, — Corp., Fort Wayn, 6, Ind. 
Federal Telephone and Radio Corp., 900 
Passaic Ave., East Newark, N. J. 
“Intelin” (TX 
General Electric Co.. Section A50-122 
Appliance ee Merchandise Dept. 
Bridgeport Conn. “Flamenol,”’ 
“‘Formex,”’ Giypiel " “*Versatol.”’ 
(ABCX) 
Lewis Engineering Co., Naugatuck, Conn 


(A) 

National Electric Prod. Corp., Pittsburgh 
30, Pa. (A) 

Okonite Co., Passaic, 

Phalo Plastics oF. 25. Foster, Worces- 


ter 8, Mass. (TX) 
Plastic Wire & Cable Corp. 405 E. Main 
Jewett City, Conn. (TX) “PWC” 
Wire Co., 2800 E. 55th, Cleveland, 
O. (A) 
Rockbestos Products Corp., 844 Nicoll, 
New Haven 4, Conn (AT) 
aeetiyes Sons Co., John A., Trenton 2, 
Rome yous Cor, Dept. EM, Rome. 
Royal, Electric Co., Inc., Pawtucket, R. I. 
United States Rubber Co., 1230 Anam 


of the Americas, aad York 20, N 


*‘Ru-Laytex”’ 
Wheeler Insulated Wire Co., 378 Wash- 
ington, Bridgeport 4, Conn. 


Company, 25 
Ze 


WIRE FORMS 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 


Barnes Co., Wallace (Div, Associated 
Spring Corp.) Bristol, Conn. 

Barnes-Gibson-Raymond, 6400 Muler 
Ave., Detroit 11, Mich. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2 5 

Gibson Co., William D. (Div. Associated 
Spring Corp. ), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubba: Spring Co., M. D., 525 Centra‘ 
Ave., Pontiac 12, Mich. 

Hunter Spring Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Co., (Div. Associated 
Spring.), Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, O. 


U. 8S. Steel Wire Co, 7800 Finney Ave., 


Cleveland 5, 0. 
WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


Anaconda Wire & Cable Compong, 25 
Broadway, New York 4, N. 

Belden Mfg. Co., 4633 W. Ban ‘Buren, 
Chicago 44, Il. 

Chase ee & Copper Co., Inc., Water- 

, Conn, 

Electric Auto-Lite Co., Port Huron, 
Mich., ‘‘Formvar ’’ Vega Chromoride.’’ 

Essex Wire Corp., Fort Wayne 6, Ind. 
“*Extra-Test.”” 

Chemical Dept., Pittsfield, Mass. 

General Electric Co., Section poe 57, 
aypeee, Dept., Schenectady 5, N. Y. 

orme: 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn 

Rockbestos Products Corp., 844 Nicoll, 
New Haven 4, Conn. 

neee's Son Co., John A. Trenton 2, 

7 se Corp., Dept. EM, Rome, 

Wheeler Insulated Wire Co., 378 Wash- 
ington, Bridgeport 4, Conn. 

WIRE, MAGNETIC RECORDING. 

See Magnetic Recording Tape and 
Wire. 

WIRE, NICKEL. See Nickel and Nickel 
Alloys. 

WIRE, RESISTANCE 

Boston nomtieest | Sue & Cable Co. 
Dorchester 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark, N. J. a 

Driver-Harris Co., Harrison, N. J. ‘*Ad- 
vance,” “Chromax,” ‘‘Nichrome. 

Hoskins Mfg. Co., 4445 Lawton Ave. 
Detroit 8, Mich. ‘‘Chromel,”’ “ 

Jelliff Mfg. Co, C. O., Dept. L-202, as 
Pequot Road, Southport, Conn. 
“‘Kanthal.“ 

Lewis Eng. Co., Wire Div., Naugatuck, 

Conn. 


SILVER. See Silver and Silver 
Nickel Silver, 


See Strippers. 


WIRE, 
Alloys; 


WIRE STRIPPERS. 
Wire. 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. See Harnesses 
and Assemb‘ies, Wire. 


WORMS AND WORM 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw, Keys and Wrenches. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 


Datennted Metals Div. American Smelt- 
ing & Refining Co., 120 Broadway, 
New York 5, N. Y. 

New Jersey Zinc Co., 169 Front, New 
York 7, N. ¥. ‘‘Horsehead.” 


WHEELS. See 


The design engineer necessarily works under the 
influence of many vitally important—though non- 
engineering—factors. . . . What's the supply story 
on copper, steel, and other basic materials? What's 
the inflationary spiral doing to prices of these ma- 
terials? How are new design projects affected?... 
“The Industrial Horizon” gives you a terse monthly 
summary and interpretation. 


SEE PAGE 222 


APPLIANCE LINES WANTED 


Eastern Organization—Baltimore to Boston—with 
New York City display rooms—wants exclusive sales 
representation of Western made Appliance Lines. 
EXPERIENCED — ABLE — FINANCIALLY 
STRONG Technical Product Company, 369 Lex- 
ington Avenue, New York, New York. 


ELECTRICAL MANUFACTURING 








RHEOSTAT 







Winners 


of the 
Tenth Annual 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 

























Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 
Investigate today the possibility of incorporat- 


ELECTRICAL 
MANUF ACTURING ing into your plans this quality low price rheostat. 
THE ELECTRICAL MANUFACTURING CO. 


& 
~ id { Dp LAKE AT FOURTH, RACINE, WISCONSIN 
— — nt Neuenareaa Feees aueaneeaeee 
Awards 7 
will be announced | . FOR SALE 


‘ FRACTIONAL HORSE-POWER 
in the | MOTOR PLANT 


New modern building, completely equipped plant, 


now in production of high quality 1/10 to 1/2 H. P. 
f er motors. Efficient operation, located in small Mid- 
Western community with adequate labor supply. 


Production capacity in excess of 100,000 units an- 
nually, Full details on request. Only principals will 


UG di i 4g e be given consideration. Address 
ro uc esign BOX S-131, ELECTRICAL MANUFACTURING 


1250 Sixth Avenue New York 20, N. Y. 


Number = 
WIDER SPEEDCRAFT 
APPLICATIONS 


Due te a new development in 
combination with the filexi- 
bility of design of the SPEED- 
CRAFT WIRE STRIPPER Cut- 
ter Head we can remove the 
outer rubber jacket from most 
kinds of multi-conductor rub- 
ber covered wire — Another 
SPEEDCRAFT Achievement — 
SPEEDCRAFT is Superier by 
every Comparison. 











You'll find lots of idea stimulations in 
the stories of the award-winning products 
. also i n the many other special fea- 
tures dealing with modern engineering 

and design practicse! > 
=. 


Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., E. CLEVELAND, O4IG 
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i LOOK TO Anaconda FOR ENGINEERED MAGNET WI 
310 


4 
| 








WITH GLASS FIBER_INSULATION 





THAT’S SOFT AS SILK / . STRONG 





WHY VITROTEX SERVES BETTER 


| Withstands high temperatures 


2 High dielectric strength and insulation 


resistance 


3 Non-hygroscopic; Unaffected by 


moisture 


4 High resistance to acids, oils and cor- 


rosive vapors 


AS STEEL 


OEE PALES LE AVES LAIRD THIN om oy 


TO WITHSTAND temperatures up to 130°C, 
Vitrotex magnet wire is insulated with 
alkali-free glass fibres. This inorganic tex- 
tile is soft and luxurious—with a tensile 
strength comparable to that of steel. The 
servings are bonded with a high grade in- 
sulating varnish, to give Vitrotex a smooth 


abrasion and moisture resistant surface. 


The excellent heat conductivity of its glass 
fibre insulation, high dielectric strength, 
resistance to moisture, acids, oils and cor- 
rosive vapors make Vitrotex the material 
for windings of superior quality. For fur- 
ther information on the complete line of 
Anaconda Magnet Wire, write to Anaconda 
Wire and Cable Company, 25 Broadway, 
New York 4, N. Y. «ao 


pA 
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Coden 





Acme Electric Corp. 
Aeme Wire Co., The.. 
Adams & Westlake Co., The soci nastihicieniiniiead 70 
Advance Electric & Relay Co..................----- 




















Aireraft Marine Products, Inc...... inca” 
Air Express, Div. a Express, ‘fas. --- 237 
Akron Porcelain Co... —— Z ..-- 152 
Alliance Mfg. Co.................-.----- scsmatinbatin. Sa 
Allied Control Co., Ine............-------- - 22 
Allmetal Screw Products Co., Inc............... 285 
Aluminum Co. of America...............-.--- 140, 175 
American Brass Co., The.. ienckcpelgn ae 
American Electrial Heater Co..........-.- .. 285 
American Felt Co. ..........---- am . 246 
American Gas Accumulator Co.. re 
American Lava Corp. ......--.--------------+ — 
American Phenolic Corp. .....----------------------- 186 
American Screw Co. ......----- ; jee 
American Steel & Wire Co..... ----+--8, 9, 260 
American Television & Radio Co.........-.--.- 306 
Amperite Co. .........---------+--++- pei . 302 
Amplex Manufacturing es 

Div. of Chrysler Corp..........------ - 131 
Anaconda Copper Mining Co............-- 39, 40 
Anaconoda Wire & Cable Co............-.- . 310 
Arkwright Finishing Co. sei 134 
Armstrong Cork Co.. one sveapyanet 55 


Arrow-Hart & Meguaes Electric Co., + The.. 245 
Associated Spring Corp.........------------- 
Automatic Electric Mfg. Co..... 
Automatic Switeh Co........-- 












Baer Co., N. S....- 
Bakelite Corp. -.-.------ 
Baker & Company, Inc 
Baldor Electric Co.... 









Barber-Colman Co. .......-.--:-------:--0ereeeneeneneeee 255 
Barnes Co., Wallace, 

Div. Associated Spring Corp........-.--------- 68 
Barnes-Gibson-Raymond, 

Div. Associated Spring Corp............------- 68 
Becker Bros. Carbon Co................-.-----------+- _307 
Belden Mfg. Co...........------------ 

Bentley-Harris Mfg. 

Beryllium Corp., The 

Biwax Corp. .«......0...-2----sc0-0e2- 

Bodine Electric Co.... me vidi 
Boonton Molding Co.. snthiin a ., 
Borthig Co., Ine., George C.. suiciiniilbeidl 48 
Bound Brook Oil-less Bearing icecream 250 
Brand & Co., William......... spent 257 
Bridgeport Brass Co..-...........- ‘ an ae 
Bristol Brass Corp., The 10 
Bristol Motor Co., The.. 295 
Buffalo Bolt Co.... _ . 239 
Bunting Brass & Beonso Co. i nem . 254 
Burke Electric Co... = ‘ 163 
Burnley Battery & Mfg. ‘Co. anscauitee — 
Cambridge Thermionic Corp 138 
Camear Products Co.......... . 123 
Central Serew Co............-- ‘ 123 
Century Electric Co.......... . 266 
Cerro De Pasco Copper Corp. 148 
Chace Ceo, We BMe..cocccccc.c...-20-- pilin 
Chase Brass & Copper Co........ cceseee 240 
Chicago Molded Products Co. . . 133 
Chicago Transformer 

Div. Essex Wire Corp. . . 172 
Clare & Co., C. P.......... 229 
Clark Bros. Bolt Co........ = ‘ 136 
Clarostat Mfg. Co., Ine. 301 
Cleveland Welding Co., The 264 
Colonial Insulator Co., The-.. 194 
Columbia Steel Co................ an 8, 9, 260 
Comar Electric Co.................-... 299 
Continental Serew Co,.............. ‘ : 123 
Corbin Serew 

Div. of American Hardware Corp . 123 
Cornish Wire Co., Inme.......... . d 219 
Cottrell Paper Co., Jme....................... 287 
Crescent Tool & Die Co. oe 200 
Cramer Co., Ine., The R.W. 161 
Curtis Development & Mfg. Co. 291 
Cuyahoga Spring Co., The 30% 
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Seana « TO Eas BR caiecssececnseiocainccsnmintesin 301 
Davis & Co., Dean W..... ... 305 
Dayton Rubber Co., The...................-.......--- 189 
Delco Products Div., General Motors Corp. 135 
Detroit Power Serewdriver Co............ . 192 
Dial Light Co. of — Tae ' “The. — 
DoALL Company, The... wogniapsnptiendaaitan- aun 
I ea a teehee 30 
Dongan Electric Mfg. Co.. ---. 307 
tet ie 
Detrer Go, Wile Bini ccicccictccincn kn SOD 
Driver-Harris Co. — 
Du Pont de Nemours & Co., E. I................. 221 
I a i ctcietasctceisienadnind vesanast ae 
Durez Plastics & Chemicals, Ime................. 215 
Ne Cas ie iecttdircsticrticttientiaahthtcdsnencananion 297 
I I i iiccentcnicnccnnenetenntondianniattans 303 
I I Gi increictictnecccntcnscniapeiencivuneie 137 
Eaton Mfg. Co., Foundry Div................... 217 
Edison, Thomas A., Inc., Instrument Div... 174 
Eleo Tool & Serew Corp...... ail 123 
Electric Auto-Lite Co., The.. 76 
Electric Motor Corp............... 200 
Electric Specialty Co.......... 283 
Electrical Mfg. Co., The . 309 
Electro-Therm, Ine. .......... . — 
Emerson Electric Mfg. Co., “The... 207 
Essex Wire Corp.................-c00-- -- 276 
Etching Co. of America...............---..-----+++---+ 196 
Fairbanks, Morse & Co..............-.---s-----0+++++ 213 
Fafnir Bearing Co., The...........-.--.----- ... 34 
Fansteel Metallurgical Corp. -..........--- _181, ‘211 
Federal Electric Products Co. -----66, 67 
Federal Machine & Welder Co................-...- 205 
Federal Telephone and Radio Corp............. 201 
Federated Metals Div., 

American Smelting & Refining Co........... 295 
Peewttaligt Geicg “Tircncecocerecesccsecsccseteccncencessesee 288 
Frenchtown Porcelain Co................-..---------- 142 
Gear Speolaltios .................2.-....-..----seccseesees 45 
General Electric Co......... 24, 25, 35, $1, 179, 


193, 209, 227, 233, 242, 243, 262, 268, 277 
General Plate 

Div. Metals and Controls Corp................- 52 
Gibson Co., The William D. 






Div. Associated Spring Corp.. 68 
Goodrich Chemical Co., B. F... » & 
Seems Cag Diicccccceccecccccncsesccescsceccaccnseasese 199 
Guardian Electric ...................- docsunceuaemens GD 
i RS SS, 194 
ii cnticsinnsrececonmcinmionnencinies 265 


Hardwiek, Hindle, Inc. 
Div., National Lock Washer Co., The.... 188 








Harper Co., The H. M........ ‘ antenna 
Hartford Element Co., Inc. esacdileanatat 299 
ee ee See 312 
Haydon Mfg. Co., Ine......... SS 
Heyman Mfg. Co sian 190 
Hevi Duty Electric Co..... «- 368 
Hexacon Electric Co.......... —__ 
Holliston Mills, Inc., The.. a 
Hoskins Mfg. Co.............. .. 197 
Howell Electric Motors Co 177 
Hubbard Spring Co., M. D. 232 
Hudson Wire Co., Winsted Div. 198 
Hydraulic Press Mfg. Co., The sinadbeek: a 
Ideal Industries, Ine......... 285, 304 
Ilsco Copper Tube & Products Co., Ine..... 281 
Imperial Tracing Cloth........ . 206 
Indiana Steel Products Co., The —s 
Industrial Packaging & Materials Handling 
Exposition & Forum....... . 305 
Insulation Manufacturers Corp. ‘ 185 
International Nickel Co., The —— 
Irvington Varnish & Insulator Co wwdiasana 
Jack & Heintz Precision Industries, Ine. 71 
Janette Mfg. Co.......... 168 
Johnson Bronze Co...... 2338 
Jones Division, Howard B., Cinch Mfg. 
Corp. eevecesesecooces _ sieccieon 300 
















































































NN iia cis cticieciencnenocsniosetioel 293, 303 
Keuffel & Esser Co.................. inebibaiatiials 173, 206 
Kingston-Conley Electric Co......................... 296 
Klein & Sons, Maithias.............................-.- 280 
Koppers Co., Ine......... -28, 29 
Krueger & Hudepohl............................ copies 293 
Kuhn & Jacob Molding & Tool Co............. 282 
ee Ges ee FS Wiser 281 
Pa OUINIIINN TI nico cinsen nciadaaaiiimnaiiianies aD 
Lake Erie Engineering Corp....................- 36, 37 
Lamson & Sessions Co., The............ 46, 47, 123 
Leach Relay Co. .................- 218 
Lewis Engineering Co., The.................-.------- 298 
ss a scerceesesentamniaonaniionions 291 
Maeallen Co., The.. ---- 248 
Mallery & Co., ees oo Pp. RK. 18, 273 
Martin Co., The Glen L.. oe . 223 
Master Electric Co., The.. Bienes eat: Back ieee 
Ce Gs Te Ci icici ern 274 
Mercoid Corp., The.. —— 
Mica Insulator Co.. i band ---32, 33 
Midwest Moldings & Mfg. ¢ Co.. 
Milford Rivet & Machine Co., ‘The —— 123, 152 
Mines Equipment Co.......... Cicharnidinthemaatiilintaetie 182 
Minneapolis-Honeywell Regulator Co......... 178 
Pm = TI Chis pcs ck ns cccsomnees 180 
Mitchell-Rand Insulation Co., Ime............... 63 
Monsanto Chemical Co.............................42, 43 
Moraine Products 

Div., General Motors Corp........................ 75 
Meere, Ime., Coorge W................................. 194 
Morganite, Incorporated iimnati 301 
Morse Co., Frank W..................... mannnpennenet 288 





I iin cieinccncsishassmencnianitslasinatannit 287 


National Acme Co., The.. 
National Band & Tag Co. 
National Carbon Co., Ine.... 
National Lock Co. ..... ‘. 
National Lock Washer Co., The.. 
National Molded Products, Inc. 
National Plastics Exposition iohailionie 
National Serew & Mfg. Co., The..... 





annendin 123 
National Varnished Prod. Corp................... 272 
National Vuleanized Fibre Co.......... aati 144 
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INTERVAL 


of VARIABLE DELAY 


by A. W. HAYDON 


SERIES 131400A.C. ANDB 6400 D.C. 


Latest development of the A. W. Haydon Company is this extreme- 
ly compact Time Delay Relay which can be supplied for an alter- 
nating or direct current operation. Availability of time proven A.C. 
and D.C. Timing Motors with a wide choice of speed and voltage 
ratings makes possible any desired delay interval from 1 second to 
11/, hours. 


Internal View 
Housing Removed 


gl4 1. Geared differential and positive elec- 4. Automatic instantaneous reset. 


5 ee “tl e 5 tro-magnetic ‘‘capstan type’ clutch 


insure positive operation under ad- 5. Low inertia of clutch components 
verse conditions. avoids trouble due to vibration and 
Delay variable up to maximum shock. 

"rating of unit. 
A... 222. DO. 
changeable. 


6. May be wired for either time delay 
or interval timing functions. 


/\.W-IRIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


C. Relays inter- 


q. senp For 


LATEST CATALOG 
Complete Unit In Housing 


Design and Manviacture of Electrical Timing Devices 
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JEWELRY FIRM MAKES LOCK FOR BRIEFCASE 





Above: Rexlock for Rexbilt Case, and its parts. Made by the jewelry 
firm of Augat Bros., Inc., Attleboro, Mass. Many parts of Revere brass. 


Rexbilt Briefcase, made by Rexbilt Leather Goods 
Corp., 151 West 26th St., New York 1, N. Y. 


- HIS is the story of a briefcase. It has some unusual angles 
that will be entirely unsuspected by the men who hap- 
pily tote the case. They would never guess it, but the inter- 
esting and quite new combination lock was made by Augat 
Bros., Inc., Attleboro, Mass. The Augats are manufacturing 
jewelers, long-time customers of Revere. If those who buy 
the Rexbilt briefcase think the lock is a jewel, they will be 
quite right. 


Perhaps the Rexbilt Leather Goods Corporation, New 
York City, really did not have to go to a jewelry maker to 
have the new Rexlock made with the necessary precision. 
But you know how people are when they want to offer a 
really fine product. Fussy. That protects quality. Anyhow, 
Augat Bros. and Rexbilt are very happy, and so is Revere, 
for Revere. brass is largely used in the lock wherever beauty, 
reliability and corrosion resistance are important. Some die 
castings and sheet steels are also used. This, then, is another 
good example of the wise choice of the proper materials to 


meet operating conditions, assuring prolonged service and 
enduring satisfaction to the user. Incidentally, not only is 
solid brass used liberally in the lock itself, but the handle 
posts are of the same enduring metal. Thus you have a com- 
bination of good metals, good leathers, a good lock idea, to 
make a quality briefcase . . . . Revere is always glad to 
collaborate with manufacturers seeking good metals, and 
welcomes the opportunity to study both new and old 


applications. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, I1l.; Detroit, Mich.; New Bedford, Mass.; Rome, 
N. Y. — Sales Offices in Principal Cities, Distributors Everywhere. 














